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Computer Architecture


CPU Design

A CPU is made up of millions of transistors and circuitry all interconnected to allow fast computations. The CPU has no brain in that it only responds to what is happening on your computer. The picture on the left shows the back of a AMD K7 processor with all its 281 pins. Each pin connects to the motherboard and can send information through the bus when needed. 









      A AMD k7 processor


   A logical version of a motherboard

Before we go into great detail of the diagram above it is good to mention the steps taken to run a program. As you know programs are broken into instructions and each instruction is compiled into machine code or assembly language, this code in the form of binary gets moved / processed line by line by the processor. The processor cycles through each command instruction of the program using the fetch decode and execute cycle. It will take more than one turn of the processor to carry out one instruction from a piece of written assembly code. It could take many depending on the instruction and the size of the data it is dealing with. 

The general cycle of a typical program will be as follows. This is not exhaustive or complete but hopes to outline the flow of data between the ALU, registers and memory.

Fetch stage

1. Program gets loaded from hard disk to memory (RAM)

2. The first line of code that is now in ram will be sent to the processor into the cache buffer area.

Decode stage

3. The control unit will decode the incoming data and decide what registers are needed for the incoming data

4. The data in the cache memory will be loaded into the registers as per the control unit’s requests.

Execute stage

5. The ALU will take the data and process it according to the Control units instructions

6. The result of the addition in the ALU will then be placed back in the register 

7. The control unit will move the result of the calculation back to the cache memory ready for sending back to ram

8. The data will get sent back to ram to the specified address.

Register listing

The following registers preside in the register box on the diagram each one has a specific duty that is needed by the processor.

	PC
	Program Counter
	During a program’s execution the PC holds the memory address of the next instruction to be executed.  The PC address is incremented each time an instruction is received so the PC always has the address of the next instruction to be retrieved.

	MAR
	Memory Address Register
	Provides the location address of the specific memory word (both instructions and data) to be read from or written to memory via the MBR 

	MBR
	Memory buffer register 
	Whenever the contents of a memory word are to be transferred into or out of main memory, they pass through the MBR.

	CIR
	Current Instruction Register
	Holds the current instruction, which has been fetched from memory ready for decoding and execution.

	AC
	Accumulator
	Situated within the ALU.  Values about to be added or subtracted can be copied, via the MBR, into the accumulators.  The arithmetic result can be placed in one accumulator and copied from there into a main memory location.

	SDR
	Store Data Register
	Holds the data that was either read from or written to the main memory.
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