
11.1A Computer systems

Von Neumann architecture



•describe the interaction of CPU with peripheral devices

•describe the purpose of CPU components, system bus and main memory

Learning objectives

ASSESSMENT CRITERIA

• Explain how CPU connected with peripherals

• Describe the purpose of CU, ALU

• Describe the pupose of system bus



Key Words

Control bus is used to provide control signals to most parts of 
a computer system.

Address bus is used to address the main system memory

Data bus Is used to transfer data

Peripherals devices that can be easily removed and plugged into 
a computer system.











Memory Address Register (MAR) – The address in main memory that we wish 
to fetch the instruction from

Memory Buffer Register (MBR) – Holds the instruction that has been fetched 

from memory

Current instruction register (CIR) – Holds the contents of MBR, which is the in
struction to be processed

Program Counter (PC) – This holds the memory address of the location to 

fetch the next instruction from.

Status Register (SR) – Gives information on such things as overflow/underflow, 
interrupts, parity. The status register allows an instruction to depend the 

outcome of the previous instruction. 

Accumulator – Holds the results of arithmetic and logic computations

Dedicated registers



Exam style questions

5 Most modern computers are designed using Von Neumann architecture. (a) 
Describe what is meant by Von Neumann architecture. ................................................
.................................................................................................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
............................................................................................................[2]



Answer



Question

3 A computer is designed using the Von Neumann model. (a) Describe the rol
e of the Arithmetic and Logic Unit (ALU) and Control Unit

(CU) in the Von Neumann model. ALU...................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
..................................................................

CU........................................................................................................................... ................................
.................................................................................................................................................................
.................................................................................................................................................................
............................................................................................................................................................[4]



Answer 



8 The Von Neumann model uses a series of registers. (a) Explain what is mean
t by the term register. ...................................................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
.................................................................................................................................................................
..........................................[2]



6 (a) Describe the stored program concept for the basic Von Neumann model
for a computer system.

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

...........................................................................................................................................................[3]



Buses
https://www.youtube.com/watch?v=3osm-soT_Lc

Bus = a collection of wires through which 
data is transmitted

Buses are groups of parallel microscopic 

wires that connect the processor to the 

various input and output controllers being 
used by the computer. They are also

used to connect the internal components 
of a microprocessor, known as registers

and to connect the microprocessor to 

memory. There are three types 

of bus: data, address and control.

https://www.youtube.com/watch?v=3osm-soT_Lc




Peripherals

A computer device that is not part of the CPU is called a 
peripheral or preripheral device. It can be

external (e.g. mouse, keyboard, printer, monitor, 

memory stick) or internal, such as a CD-ROM drive.

The system bus is not connected directly to I/O devices, 
it is connected to an I/O controller then the I/O 

controller is connected to the I/O device.

I/O controller – an electronic circuit that connects a 

system bus and peripherals. It provides the correct

voltages and currents for the system bus and

peripheral devices.



1. Use the labels below to complete the diagram.
• Memory
• Control unit
• Arithmetic and logic unit (ALU)
• Registers

…

…

…

PROCESSOR

…
Control bus

Address bus

Data bus

ACTIVITY-2 (PARTS OF the CPU)



Using your diagram from the previous activity, complete the table below by  identif
ying the name of each bus from the description:

Description Name

Sends and receives signals that control t
he CPU and other parts of the computer 
system.

Carries the address of memory locations 
used to store data and program instructi
ons.

Transfers the binary data around the co
mputer.

Activity-3



A Level questions



Answers



Practice  work

LMC



LMC contains a set of commands called mnemonics.



Task 1

Write a program that asks for a number and prints it out.



Task 2

Write a program that stores a pair of numbers in variables called FIRST and SE
COND. The two numbers should be added together. The answer should be st
ored in a variable called ANSWER and then output.



Extra tasks

https://starwort.github.io/computer-science/Paper_1/lmc/wfh/term_5/week_3/l
mc_tasks.html

https://starwort.github.io/computer-science/Paper_1/lmc/wfh/term_5/week_3/lmc_tasks.html


•describe the interaction of CPU with peripheral devices

•describe the purpose of CPU components, system bus and main memory

Learning objectives

ASSESSMENT CRITERIA

• Explain how CPU connected with peripherals

• Describe the purpose of CU, ALU

• Describe the pupose of system bus




