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to the MDR. -

The fetch and decode part of the cycle

Atthe start of the fetch-decode-execute cycle the Program Counter (PC) holds the address in memory of the first instruction to be fetched from random access
memory (RAM)

1. The address stored in the PC s copied into the Memory Address Register (MAR)

2. The address stored in the MAR is placed on to the address bus. The Control Unit (CU) issues a read signal and the instruction stored at that
memory address is put onto the data bus.

3. The instruction on the data bus is loaded into the Memory Data Register (MDR), which acts as a temporary store (buffer) for anything that is copied
from memory ready for the CPU to use

4. The instruction in the MDR is copied to the Instruction Register (IR).
5. The PC is incremented by 1
6. The CU decodes the instruction stored in the IR

Execute
The CU carries out the instruction using the Arithmetic Logic Unit (ALU) for instructions involving arithmetic and logic operations
Once the instruction has been executed, the cycle is repeated

Activity 11.6

(a) overclocking

(b) caused due to increase in heat that can result in instability and damage to the processor. The fan is having to work harder to dissipate the heat
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7 (@) One of the key features of von Neumann computer architecture is the use of buses.
Three buses and three descriptions are shown below.
Draw a line to connect each bus to its correct description.

this bus carties signals used
address bus to coordinate the computers
activiies

this bi-directional bus is used
to exchange data between
processor, memory and input/
output devices

control bus

this uni-directional bus carries
signals relating to memory
addresses between processor
and memory
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(b) The seven stages in a von Neumann fetch-execute cycle are shown in the table below.

Put each stage in the correct sequence by writing the numbers 1 to 7 in the right hand column.
The frst one has been done for you.

Sequence
number

the instruction is then copied from the memory location contained
in the MAR (memory address register) and is placed in the MDR
(memory data register)

the instruction is finally decoded and is then executed

the PC (program counter) contains the address of the next instruction
to'be fetched

the_entire instruction is then copied from the MDR (memory data
register) and placed in the CIR (current instruction register)

the address contained in the PG (program counter) is copied to the
MAR (memory address register) via the address bus.

the address part of the instruction, if any, is placed in the MAR
(memory address register)

the value in the PC (program counter) is then incremented so that it
points 1o the next instruction to be fetched
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3 Asection of computer memory is shown below:

(a) (i) The contents of memory location 1000 0001 are to be read.

Show the contents of the Memory Address Register (MAR) and the Memory Data

Address

Contents

1000 0000

01101110

1000 0001

01010001

1000 0010

1000 1101

1000 0011

1000 1100

[

J

1000 1100

1000 1101

1000 1110

1000 1111

Register (MDR) during this read operation

MAR

Tools

Fill & Sign
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(i) The value 0111 1001 is to be written into memory location 1000 1110

‘Show the contents of the MAR and MDR during this write operation:

MAR

oucies s e

7

‘Show any changes to the computer memory following the read and write operations in
part (a)(i) and part (a

Address Contents
1000 0000 01101110
1000 0001 01010001
1000 0010 1000 1101
1000 0011 1000 1100
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i) Show any changes to the computer memory following the read and write operations in

part (a)(i) and part (a

Address Contents
1000 0000 01101110
1000 0001 01010001
1000 0010 1000 1101
1000 0011 1000 1100
J J
( 5
1000 1100
1000 1101
1000 1110
1000 1111

(b) Name three other registers used in computers.
1
2
3

(€) The control unitis part of a computer system

Whatis the function of the control unit?
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Activity 11.5

The diagram(s) should illustrate the events that take place during the fetch-decode-execute cycle and the role played by the components of the CPU. Some
students might prefer to produce a lst of steps rather than a set of diagrams (see below)

Central Processing Unit (CPU)

Main memory
00001010
Program Counter | STEP 5: The PC s

10101010 (PC) incremented by 1.
10011001

STEP 1: The memory address
JECEELELY ofthe first instruction stored

in the PC is copied to the MAR.
11001111

00000001 Memory Address

STEP2: The Register (MAR) STEP 6: The instruction
memory address storedin the IR
stored in the MAR is decoded.
is placed on the
address bus.
Memory Data Instruction

> Register (MDR) Register (IR)
STEP 3: The instruction stored STEP 4: The Instruction stored
in the memory at the address inthe MDR is copled to the
on the address bus s put onto Instruction Register (R).
the data bus and transferred

tothe MDR.





