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Types of Processor
Activity 1: Developing an Instruction Set
Objectives

1. In completing this activity you will know the differences between and uses of RISC and CISC processors.
Resources

2. Mini whiteboards or sticky notes.

Main Activity

In this activity, you need to think about the instruction set of a processor. 

1. Imagine that you have been asked to design an instruction set for a new processor from a small group to record these on a small whiteboard or on sticky notes. These form your processor’s basic instruction set.
2. Instructions are also needed to move data between registers in the CPU, to load and store values and to manipulate data in structures such as stacks. Write a list of instructions for moving and managing data within the CPU.
3. Now think about more complex calculations such as finding the average of 100 numbers or estimating the annual profit for a company based on the previous five year’s data. How will you manage this? Is it better to develop new instructions eg ‘average’ or stick with the simpler instructions which need to be executed one after the other to complete the whole operation? Decide in your group.
4. Finally, think about other types of calculations that a modern processor might need to carry out, for example, those associated with producing 3D graphics required when playing a game. How do processors cope with these very complex operations that must be carried out as quickly as possible. Consider your original decision: simple instructions or develop more complex ones? What sorts of instructions would the processor need to be able to carry out for example, moving a sprite from one side of the screen to the other? 
5. Finalise your group’s instruction set for the new CPU.
6. Of course, real instruction sets are far more complex. Here are some instructions supported by the Raspberry Pi’s ARM processor: http://www.cl.cam.ac.uk/projects/raspberrypi/tutorials/os/armv6.html#tutorial, http://www.pp4s.co.uk/main/tu-trans-asm-arm.html and Intel’s X86 series processors: http://www.cs.virginia.edu/~evans/cs216/guides/x86.html
Compare the instructions that you have written with these real world examples.

The Raspberry Pi ARM processor is an example of a RISC (Reduced Instruction Set Computer) processor. This uses a set of simple instructions each taking one clock cycle to execute. This means that complex operations need to be broken down into steps requiring more complex software.
Intel processors use a CISC architecture. Instructions may take more than one clock cycle to complete but it does mean that software written to run on it can be more simple. However, another potential issue is that the processor hardware also needs to be more complex.

Activity 2: RISC and CISC Debate
Objectives

· In completing this activity you will know the differences between and uses of RISC and CISC processors.

Resources

· Internet connected computers for carrying out research. 

Main Activity

RISC (Reduced Instruction Set Computer) and CISC (Complex Instruction Set Computer) are two approaches to processor development. In this lesson, you are going to investigate one of these and find out about the advantages and typical uses. 

You are going to represent either “Team CISC” or “Team RISC”. When you have been allocated a side, you will need to research it well to put together a convincing argument as to which is the best approach to adopt. Nominate somebody in your group to be your group’s spokesperson. It will be helpful to write short, summary facts about your group’s topic (RISC or CISC), to make it easier to talk about.

Nominate one person to chair the debate. Speak about your group’s represented technology for 5 minutes. Then the opposing team will “pitch” theirs. The chairperson will then invite questions. You have the opportunity to question the opposing group. Remember that you are trying to promote your group’s approach and highlight the disadvantages associated with the opposing group’s. Each group should aim to answer questions for 5 minutes, however, if you have put across a very convincing argument, you may have fewer questions!

At the end of the debate think about which was most convincing. In reality, can advantages be found in both RISC and CISC architectures? 

Activity 3: Processor Trump Cards
Objectives

In completing this activity you will know the features of different types of processor.

Resources

Paper or thin card, trump card template, scissors.

Main Activity
In this activity you are going to research different examples of processors. You should choose as wide a range as possible from: RISC, CISC, multicore, single core, GPU, embedded, vector. For each example, find out how many cores it has, the default clock speed, number of bits in the architecture, measures such as Millions of Instructions per Second and Floating Point Operations per Second, the amount of cache memory and any other measures that you feel are important for comparison eg physical size and cost. Edit the “trump card” template to include as many comparison fields as possible.

When you have completed your deck, you can play a game of “processor trumps” by winning tricks eg on processor speed.

Points to consider

The most powerful processors are found in devices such as supercomputers. These are capable of working with very large amounts of data and complex calculations. Conversely, embedded systems need to have very low power consumption and a very small physical size. Therefore it is important to consider the application that the processor will be used for when making comparisons.

Trump Card Template
Cut out and use these templates to create your Trump Cards.
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