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Central Processing Unit - Fetch-decode-execute cycle


The FDE cycle explained

Fetch:

Fetch next instruction from memory to be executed:

1. Copy contents of PC to MAR.

2. Fetch next instruction from memory into MDR.

Decode:
Decode instruction:

3. Copy instruction to CIR
4. Increment the PC.

5. Decode: Extract the operand and operator from the instruction.

6. Pass the ADD instruction to MAR to be fetched from memory, or

9. Put the address (operator) of next instruction in to PC and discard the current instructions operand (which was the instruction type, e.g. jump or add instruction).

Execute:
Execute data instruction to ACC:



7.
Fetch data item (whose memory address is in MAR) to MDR.



8.
Add item in MDR to ACC.

Key:

PC
Program Counter holds the address of the next instruction to be executed.  It is also known as the Sequence Control Register.  After an instruction is executed the PC is incremented and the address of the next instruction is passed form the PC to the MAR

IR
The Interrupt Register holds interrupts.  1 bit per device.  The IR is checked at the end of each cycle.

MAR
The Memory Address Register holds the address of:

a. The next instruction to be fetched and decoded by the CIR, or

b. Data (inside of an instruction) to be fetched and put in the ACC.

MDR
The Memory Data Register is used to:

a. Pass an instruction to the CIR.

b. Pass a data item (ADD, LDA, etc) to ACC.

CIR
The Current Instruction Register is a decoder.  It decides if an instruction is:

a. An ADD - if so, fetch data to MDR and ACC from memory, or

b. A jump instruction - if so, increment the PC and jump to the new memory location.

PCB
The Process Control Block is used to store the details of the current process in memory when an interrupt occurs.  Each process consists of many instructions.  When a process gives up the CPU due to an interrupt, details of that processes must be saved.  Each process in the system has an associated PCB that is used to save the details of the process to the PCB store in memory.


The PCB contains the following information:

· Process ID and job priority.

· Current state of the process – active/inactive/locked.

· Register save area, where the current contents of all registers are saved before the next process occupies them.

· A pointer to the processor’s allocated memory are.

· Estimated time to completion.

Questions:

1. Why are registers used? 

2. Why doesn’t and instruction go straight to CIR from memory?

3. What three functions does the CIR do?

4. What is the purpose of the PCB?

A C C





A L U





Dispatcher





I R





M A R





P C





M D R





C I R





Device Request Controller





P C B





Instruction store





4. Increment Program counter





6. Copy operand to MAR
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5. Decode instruction





1. Copy contents of Program counter to MAR





2a. Fetch instruction from memory and place in MDR





2b. Place instruction in MDR





7b. Place data item in MDR





3. Copy instruction to  CIR from MDR





9. Put address of next (jump) instruction in to PC





10. Test for interupts (at the end of each cycle)





7a. Fetch data item at memory address of operand





8. Add item in MDR to ACC
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