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0Specification Content

2.3 Machine Level Architecture

Internal and External Hardware Outline the basic internal components of a computer system.

Components of a Computer 
Understand the need for and means of connection between components.

Processor, main memory, address bus, data bus, control bus, I/O controllers and I/O ports, secondary storage, their purpose and how they relate.

Know that external components are called peripherals and an example is secondary storage.
Functional Characteristics of a Processor 
Understand the concept of addressable memory.

Describe the stored program concept whereby machine code instructions stored in main memory are fetched and executed serially by a processor that performs arithmetic and logical operations.
Structure and Role of the Processor Understand the characteristics of contemporary processors.

• Arithmetic Logic Unit Explain the role and operation of a processor and its major

• Control Unit components.

• Clock Explain the effect of clock speed, word length and bus width on

• General purpose and performance. dedicated registers
Machine code and processor The basic machine code operations of Load, Add, Store. instruction set
The Fetch–Execute cycle and the role Explain how the Fetch–Execute cycle is used to execute machine of registers within it code programs including the stages in the cycle with details of registers used.
Machine code representation in binary and hexadecimal.
1 Overview of a computer system

(Complete the blanks)
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Hardware: electrical or physical components

Software: programs that run on a computer

The three box model
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The principal components of a computer are:

	Component

(Also known as…)
	Purpose

	Processor


	

	Main memory


	

	System bus


	

	Input device


	

	Output device


	

	Secondary Storage


	


2 Types of memory and the system in more detail
	Type

How it works
	Application

	Main Memory


	

	ROM


	

	EEPROM
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3 The stored program concept
……………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………..
The effect of bus width on word size (complete the blanks)

	No. of wires
	No. of bits in word on bus
	No. of different words (combinations)

2n
	No. of different words

As power of 2
	Example word
	Largest word on bus (largest binary value) 2n-1

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	8
	
	
	
	
	

	16
	
	
	
	
	

	20
	
	
	
	
	

	24
	
	
	
	
	

	32
	
	
	
	
	


The Stored program Concept 

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

The von Neumann machine
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The Harvard Machine


[image: image7]
4 Computer Performance

What does this mean?

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Factors:

Clock Speed

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Word Length

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Bus Speed

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

5 Functional Characteristics of a Processor
The Arithmetic and Logic Unit (ALU)

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

The Control Unit

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

The Clock

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

General Purpose Registers

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Addressable Memory

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Dedicated Registers

	Register
	Purpose

	Stack Pointer (SP)
	

	Program Counter (PC)
	

	Status Register (SR)
	

	Accumulator (ACC)
	

	Current Instruction Register
	

	Memory Address Register (MAR)
	

	Memory Buffer Register (MBR)
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6 The Fetch – Execute cycle

At a basic level
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…in more detail
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7 Machine code and assembly language
What is it?

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Why is it difficult to work with?
……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Assembly language

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

	Assembly language
	Machine code
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Three key opcodes
	opcode
	meaning

	ADD
	

	LOAD
	

	STORE
	


What does the following do?

	opcode
	operand

	LOAD


	#10

	STORE


	25

	LOAD


	#24

	ADD


	25

	STORE


	25


Hex and machine code

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………
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Keyboard controller








VDU controller








Disk IO controller





Address bus





The system in more detail – complete the blanks





Data transmission along the buses








Processor





Keyboard


Input


Controller





VDU


Output


Controller





Disk I/O


Controller








Memory











Address Bus





Control Bus





Data Bus





Address bus:


…………………………………………………………..





…………………………………………………………..





……………………………………………..…………..





……………………………………………..…………..


Data bus:


…………………………………………………………..





…………………………………………………………..





……………………………………………..…………..





……………………………………………..…………..


Control bus:


…………………………………………………………..





…………………………………………………………..





……………………………………………..…………..





……………………………………………..…………..



































Program Counter (PC)





Arithmetic and logic unit





General purpose registers





Memory address register MAR





Control Unit and clock





Status Register (SR)





Memory Buffer Register MBR





Current Instruction Register (CIR)





Instruction Decoder





When a program is written in a high level language (E.g Pascal) it is compiled and must be turned into machine code to be understood by the processor.


Each processor manufacturer use their own machine code. The set of binary patterns representing instructions is correctly called the instruction set.


Machine code is a binary representation of the high level language and data


The machine code program is stored in main memory and one line at a time is copied to the processor for decode / execution/


A machine code instruction has two parts:


Opcode


……………………………………………………………………………………………………………………





……………………………………………………………………………………………………………………





Operand


……………………………………………………………………………………………………………………





……………………………………………………………………………………………………………………
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