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Specification & learning objectives

A Level Specification point description

1.1.1a
The arithmetic logic unit; ALU, Control Unit and Registers (Program Counter; PC, Accumulator; ACC, Memory Address Register; MAR,
Memory Data Register; MDR, Current Instruction Register; CIR). Busses: data, address and control: How this relates to assembly 
language program.

1.1.1b The fetch-decode-execute cycle, including its effect on registers.

1.1.1c The factors affecting the performance of CPU, clock speed, number of cores, cache.

1.1.1d The use of pipelining in a processor to improve efficiency.

1.1.1e Von Neumann, Harvard and contemporary processor architecture.

Resources

PG Online textbook page ref: 1-12

Hodder textbook page ref: 124-133

CraignDave videos for SLR 1

https://www.youtube.com/watch?v=UdHK35N-Kuo&list=PLCiOXwirraUB7V2i0SJ4SSJFqRV_LtgzW
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Address The location in memory of a particular instruction or 
piece of data.

Accumulator Holds the results of calculations made by the ALU.

Buses Physical connections between computer components 
that carry data and instructions back and forth.

CIR Holds the instruction currently being processed by the 
control unit  .

MAR Temporarily holds the address of the next instruction or 
data to be loaded from RAM.

MDR Holds instructions on their way from memory, as well as 
data passing in both directions.

Program Counter Holds the address of the next instruction to be 
processed.

Instruction set A complete list of instructions that the CPU is capable of 
carrying out.

Register A fast type of memory located within the CPU used to 
hold temporary data while a program is running.
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Typical exam questions

1. Describe the stages of the fetch-decode-execute cycle. [4]

2. Increasing the number of cores affects the performance of the CPU.  Explain why this increase in performance is not linear. [2]

3. State the purpose of the address bus. [1]

4. Name one register other than the PC found in the CPU and describe its purpose. [2]

5. Explain why the Little Man Computing (LMC) instructions BRA / BRP would cause the contents of the PC to change. [2]
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Target: Overall grade:

Minimum expectations & learning outcomes

 Terms 1-21 from your A Level Key Terminology should be included and formatted.

 You must include an illustration that depicts the stages of fetch, decode and execute including the connection between the registers, direction and 
connection of the three buses.

 You must show how an assembly language program using the commands ADD, STORE, LOAD, BRANCH affects the contents of the registers.

 You must describe how several factors affect the performance of the CPU.

 You must explain how pipelining improves the efficiency of a CPU.

 You must illustrate the difference between Von Neumann and Harvard processor architectures.

 Answer the exam questions.

Feedback

Breadth Depth Presentation Understanding

 All  Analysed  Excellent  Excellent

 Most  Explained  Good  Good

 Some  Described  Fair  Fair

 Few  Identified  Poor  Poor

Comment & action required
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Reflection & Revision checklist

Confidence Clarification

 Candidates need to have an understanding of the purpose and function of the core components of a processor. 

 Candidates need to understand the role and components of the ALU.

 Candidates need to understand the purpose and function or registers within the processor, including the PC, accumulator, MAR, MDR and CIR.

 Candidates need to understand the purpose, function and role of the data, address and control buses in the processor.

 Candidates need to understand how assembly language makes use of registers, and how data and addressed are transferred between registers.

 Candidates need to understand the purpose and stages within the FDE cycle.


Candidates need to understand how and when the registers are used within this cycle, and how and where data and addresses are transmitted to/from 

in each part of this cycle.

 Candidates need to understand how the performance of the CPU can be affected by many factors. 

 Candidates need to understand how and why the performance is affected by the clock speed, the number of cores and the size and speed of the cache.


Candidates need to have an understanding of the Von Neumann and Harvard architectures. They should be aware of the different approaches the 

architectures take to storing instructions and data in memory and the benefits of each approach.


Candidates will not be asked about specific aspects of “contemporary processor architecture” unless explicitly named in the specification. They may, 

however, be asked to show an awareness of how contemporary processors differ from a pure Von Neumann architecture in more open questions.


