
The 
speculative 
algorithm



The speculative CPU with ROB



Four stages of execution
Issue

If reservation station and ROB available, issue to both; update control entries

Execute

If operands available, execute instr; otherwise wait (for stores: this stage only 
computes effective address)

Write

When result is available, send on CDB (update ROB, reservation stations)

Commit

If normal commit or store: update register/memory and remove instr from ROB

If incorrectly predicted branch: flush ROB and reservation stations, fetch correct instr



Example 4: speculative branch



? ? ?
What other hazard can result from the store 

operation?





? ? ?
Can we do better than “predict branch not 

taken?”



Backwards and forwards branches
while(guard) {

    ...

}

loop: bne s0 s1 end

...

j loop

end: ...

j start

loop: ...

...

start: beq s0 s1 loop

Backwards branches are very 
frequently taken (~90% by some 

counts)
Forwards branches are a coin flip 

without any other information


