
Unit A451:  
Computer systems and programming 

Section 2: Computing Hardware 
1/5: Central Processing Unit 
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Section Objectives 

Candidates should be able to: 
(a) State the purpose of the CPU 
 
(b) Understand the ‘fetch execute’ cycle 
 
(c) Explain how common characteristics of CPUs 
such as clock speed, cache size and number of 
cores affect their performance. 



Introduction 

• The central processing unit (CPU) is a microprocessor - a 
silicon chip - composed of tiny electrical switches called 
'transistors'.   

• The speed at which the it carries out operations is measured in 
megahertz (MHz) or Gigahertz (GHz).   The higher the number 
of MHz the faster the computer can process information.  

(a) state the purpose of the CPU 



The Purpose of a CPU 

• The central processing unit (CPU) of a 
computer is the hardware that executes 
instructions from programs and manages 
hardware.  

• Think of the CPU as the brain of the computer. 
It has parts that remember things, parts that 
think and parts that make the rest of 
computer (the body) operate. 

(a) state the purpose of the CPU 



The Purpose of a CPU 

(a) state the purpose of the CPU 



Computer Motherboard 

(a) state the purpose of the CPU 



Installing CPU 

(a) state the purpose of the CPU 



CPU / Inside CPU 

(a) state the purpose of the CPU 



(a) state the purpose of the CPU 

The purpose of the CPU is to process 
instructions from memory.  Instructions 
from software programs and hardware) 
It performs mathematical and logical 

calculations on data the data, but can only 
process one instruction at a time.  



Fetch-execute cycle 

• The main purpose of the CPU is to process instructions. 
• To do this it loads the data and the program associated with 

that data in RAM memory.  
• To run the program the  

processor fetches an instruction,  
decodes it and then executes it.  

• The processor executes 
 one instruction at a time. 

• This is called the 
 fetch-execute cycle. 

(b) describe the function of the CPU as fetching and executing instructions stored in memory 



In real terms 

• The CPU gets an input from 
the user. 

• The CPU then fetches this 
instruction. 

• The CPU then decodes the 
instruction. 

• The instruction is then 
executed by the system 

 

(b) describe the function of the CPU as fetching and executing instructions stored in memory 



Clock Speed 

• The clock speed is the rate at which the CPU processes data at. A 
high clock speed will process more instructions per second and will 
therefore have a higher performance than the equivalent CPU with  
a lower clock speed.  

• The CPU clock speed is measured in cycles per second. 1 cycle per 
second is also known as 1 Hertz. (millions of instructions per second.)  

• This is how a computer allows you to type in word, whilst listening to 
music and downloading something all at the same time.  It only 
actually processes one thing at a time, but can do them so fast, it 
gives the impression they are running simultaneously. 

• Some people practice ‘over-clocking’ their PC (setting the CPU to run 
at a faster rate, but this creates more heat and therefore fan use / 
noise) 
 

 (c) explain how clock speed, cache size and number of cores affect a CPU’s performance. 



Cache Size 

• Cache memory is a small chunk of fast memory that is built into 
the CPU.  It greatly increases the speed of a computer by 
storing data that is most often accessed.  

• As the CPU processes data, it looks first in the cache memory 
and if it finds the data there.  This saves it time in having to 
read data from larger RAM memory (attached separately on the 
motherboard) 

• A CPU with a larger cache memory and more levels of cache 
memory will have a higher performance than one without 
cache memory.  
 

 

(c) explain how clock speed, cache size and number of cores affect a CPU’s performance. 



Number of Cores 

• Early processors originally had only one core so could only 
process one instruction at a time.  

• A dual-core processor contains two cores and a quad-core 
processor contains four cores. Each core can process 
instructions independently of the other cores. 

• Multi-core processors work best  
with operating systems and  
software that has been  
specifically designed to run on  
multiple cores. 
 

 

(c) explain how clock speed, cache size and number of cores affect a CPU’s performance. 



Your Task 

• State the purpose of a CPU  
(2 marks) 

 
• Explain the factors that affect the performance of a CPU 
(6 marks) 
 

(b) describe the function of the CPU as fetching and executing instructions stored in memory 
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