
Computer Systems



The Processor

The processor is the brain of the computer system and forms the main component
of the computer.

The processor is made up of three main
components:

• Control Unit

• Arithmetic and Logic Unit

• Registers

Together they are responsible for the overall
operations that make the computer work.



Parts of the Processor

Control Unit (CU)
Controls all of the other parts of the processor

Sends out control signals to execute instructions, eg to store data in
memory, to read data from memory and to decode and carry out
instructions.

Makes sure that instructions are executed in the correct order

It is also responsible for supervising the flow of data between
the processor and all peripheral devices connected to the
computer.



Parts of the Processor

Arithmetic and Logic Unit (ALU)
Performs calculations

Makes decisions

Carries out logical operations

Is X the same as Y

Is X greater than Y

Is X less than Y



Parts of the Processor

Registers
Registers are small, temporary memory locations on the actual processor
itself

Used to hold data being processed

Used to hold program instructions being run

Used to hold the memory addresses being accessed

Do not hold whole programs, just a few instructions



Main Memory (RAM and ROM)

Random Access Memory (RAM)

The processor can write to, or read
from, RAM at high speed

RAM holds all the data and
programs currently in use

Data can only be stored temporarily,
all data in RAM is lost when the
power is switched off

Read Only Memory (ROM)

Data in ROM cannot be changed,
this is fixed when the chip is
manufactured

Data is stored permanently in ROM –
it is not lost when the power is
switched off



Memory

The processor has to be able to pinpoint any storage location 
needed so each storage location has its 

own unique address



Buses

Buses are the wires that connect the processor to memory and devices
attached to the computer.

Buses can be

• Unidirectional (only allow data to go one way)

• Bi-directional (allow signals to go in both directions).



Buses

Data Bus
Carries data to and from the processor, memory, and any other devices which are
connected.

Bi-directional (a two way bus)

DATA



Buses

Address Bus
Holds the address of the memory location where data is
about to be stored or from which data is about to be read

Unidirectional (a one way bus)

ADDRESS



Buses

Control Bus
Not like the other two buses

Made up of a number of separate wires each with their own function

Read
Put the data at the address 

specified on the address bus onto 
the data bus

Write
Take the data on the data bus and 

put it in the location specified by 
the address bus



Representing Positive Integers

Unlike computers, people use a decimal system. 10 decimal numbers
are used to represent numerical data.

0 1 2 3 4 5 6 7 8 9

The number 42678 is represented as:

4

Ten Thousands Thousands Hundreds Tens Units

2 6 7 8
104 103 102 101 100



Representing Positive Integers

Binary uses a two state system:

on = 1 bit off = 0 bit

1 0 1 1 1 0 1 1



Representing Positive Integers

1 1 0 0 1
24 23 22 21 20

OR

1 1 0 0 1
16 8 4 2 1



Representing Positive Integers

1 1 0 0 1
16 8 4 2 1

= 16 + 8 + 0 +   0     +   1

= 25



https://tinyurl.com/h8jk632



Representing Positive Integers



Questions

1. 11011101

2. 10111111

3. 10101010

4. 00110101

5. 11010110

6. 11111111

7. 42

8. 207

9. 133

10. 67

11. 76

12. 101



Representing Real Numbers

Standard Form

Standard Form is a scientific notation for representing numbers.

The decimal number 1340 is represented as

The decimal number 0.00134 is represented as

This is a decimal number so uses powers of 10. 10 is the base.

Any number can be represented in the form

1.34 x 103

m x basee

1.34 x 10-3



Representing Real Numbers

The mantissa is the actual digits of the number without the decimal
point.

The exponent is the power, this holds the number of places that
the point must be moved.

m x basee m is the mantissa
e is the exponent



Representing Real Numbers - Example

0.36952 x 105

36952

Mantissa Exponent

5



Representing Real Numbers - Example

1001.1101

10011101

Mantissa
Exponent

.10011101

4

0100

(8 bits)

(4 bits)



Representing Real Numbers

Mantissa

If the size of the mantissa is increased, then the accuracy of the number
held is increased.

Exponent

If the size of the exponent is increased, then the range of the number
held is increased.



Representing Text

A character is a symbol, number or letter on the keyboard

The computer has to be able to represent and process all of the
characters we use. The list of all of these characters is called the
character set

Each character is represented by a unique binary code



Representing Text

ASCII
American Standard Code for Information Interchange

Originally a 7 bit code – 27 – 128 different codes

Extended ASCII – 8 bit code – 28 – 256 different codes

The codes 0 – 31 represent control characters which are special
non-printing characters:

• TAB
• Return, etc.

A

65

01000001



Representing Text

ASCII – Calculating Storage Requirements

Calculate the storage requirements of the following string.

Bob Bemer developed the ASCII coding system.

44 characters * 8 bits (or 1 byte) = 352 bits

= 44 bytes



Representing Text

Unicode

Since ASCII code is based on European language it doesn’t contain characters from
other languages

Unicode is designed to represent all of the world’s major languages

Unicode is a 16-bit code and can represent 65 536 different characters.



Extension

Given that A=65 and a=97

1. Identify the ASCII codes required to store your full name (incl. 
spaces)

2. Convert these numbers to binary equivalent



Storing Bit-mapped Graphics

A bitmapped graphic is made up of lots of tiny dots called pixels. We draw/create
pictures by changing the colour of the individual pixels.

A binary code is used to represent the colour of each individual pixel.

In a black and white image this is simply 1 for black and 0 for white.

In a colour image several bits are required to represent different colours.

The bit depth is the number of bits used to represent the colour code for each
pixel.

The resolution tells us the number of pixels that fit in the area of the bitmapped
graphic. Pixels wide x pixels height

High-res graphics have a large number of small pixels and low-res graphics have a small
number of large pixels.



Storing Vector Graphics

When storing a vector graphic the image is stored as a collection of objects –
e.g. rectangle, ellipse, line, polygon.

The description of these objects is stored as a list of attributes – e.g. co-
ordinates (position), fill colour, line colour.

Ellipse: Centre X, Centre Y, radius, fill colour, line colour…

Rectangle: Start X, Start Y, length, breadth, fill colour, line colour…



Bit-mapped  v Vector

Bit-mapped Vector

File Size Large as it stores a colour code for 
each individual pixel

Generally small as it stores only a list of 
objects and their attributes

Editing Can edit individual pixels Can edit attributes e.g. colour. Also objects 
can be separated again.

Fine Detail Allows editing of fine detail e.g. 
airbrushing

Not possible

Enlarging Resolution dependent. If the image is 
enlarged it becomes jagged and loses 
clarity.

Resolution independent. If the image is 
enlarged it does not become jagged or 
lose clarity.



Bit-mapped v Vector



Representing Instructions

Program Instructions are also stored in binary (machine code) format.

Program 1
PRINT “Hello”

PRINT “What is your name?”
INPUT name$

Program 2
1000 1101 1101 1101

1110 0011 1110 0011
1000 1000 1101 1101



Machine Code

Machine Code is the computers own programming language

It uses binary digits to represent program instructions and data

It is very difficult for humans to write and understand

It is very easy to make mistakes when coding and very difficult to spot
these mistakes

1000 1101 1101 1101 1000 1101 1101 1101 1000 1101 1101 1101
1110 0011 1110 0011 1110 0011 1110 0011 1110 0011 1110 0011

1000 1000 1101 1101 1000 1000 1101 1101 1000 1000 1101 1101



High-level Languages

High-level languages were created to make the process of writing
computer programs easier

They are easier to use because they use English words as commands
eg. ask, put, random

This also makes them easier to learn

It is easier to spot and correct errors in a high level language



The need for translation

When you give an instruction to the computer in a high level language
it has to be translated into machine code so that the processor can
execute, or carry out, the instruction.

Programs that carry out translations are called translator programs.

There are two types of translators:
o Interpreter
oCompiler



Translators - Interpreter

An interpreter translates and executes a program one statement at a 
time, while the program is run.

Errors are reported a line at a time. The program
will halt at the point of an error.

The program will run slower than a compiled
program because it must translate and execute

each instruction every time the program is run

The interpreter must also be in memory as the
program is executed, therefore, requiring more
memory than a compiled version of the same

program

Ask “What is your name”

11100100101010111000

Put it into name

11000011010100100101



Translators - Compiler

A compiler translates the complete program in one go before the 
program is run.

Once the program has been compiled it can be
executed many times without re-compiling

A compiled program runs faster as it doesn’t
need to be translated

All errors are reported at the same time and are

only identified when the program is compiled

Ask “What is your name”
Put it into name

11100100101010111000

11100001100001110000
11000011010100100101



Environmental Impact

Carbon Footprint

Carbon footprint is a measure of how
much carbon dioxide (and other
greenhouse gasses) is produced in the
making or use of a device.

Greenhouse gases absorb heat and
therefore cause global warming.

Reducing Carbon Footprint

• Walking or cycling

• Working from home – video
conferencing

• Switching off computers when not
in use

• Use energy saving settings

• No unnecessary printouts

• Print on both sides of the paper



Environmental Impact

Energy Use
Regardless of the size of the device, all computers use energy while they are
switched on.
This is measured in watts and electrical energy is measured in kilowatt-hours
(kWh).
Screen savers do not save energy

Energy saving tips:
• Use stand by
• Turn monitor off
• Auto-brightness (and other settings)
• Disable unnecessary functions such as WiFi



Security Risks

Malware is short for malicious software - software designed to disrupt or 
damage a computer system.

There are many different types of malware, each of which attacks computer 
systems in a different way. For example:

• Viruses

• Trojans

• Worms

• Hacking

• Spyware

• Keylogger



Security Precautions

Firewalls
A firewall is a program that helps stop hackers, viruses and worms from
entering a computer over the internet.

It filters incoming and outgoing traffic, it does this by monitoring the
packets being transmitted and determines whether they should be
allowed through or not.

Therefore only trusted users will be permitted access.



Security Precautions

Encryption
Encryption is the encoding of data held on the system so that it can’t
be understood if it is accessed.

This means that if the network is hacked into, the data is meaningless
to the hacker because they do not have the security key to unlock or
decipher the encrypted data.



Security Precautions

Encryption - Tasks

1. Complete Worksheet

2. https://tinyurl.com/y8ug7k7v

3. https://tinyurl.com/3suj3hr

https://tinyurl.com/y8ug7k7v
https://tinyurl.com/3suj3hr


Revision

Topics
• Computer Structure
• Binary Numbers
• Representing Real Numbers
• Representing Text
• Bitmap / Vector Graphics
• Programming Languages
• Translators
• Reducing Energy use
• Security Risks / Precautions
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