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:التاسعة من المحاضرة مفردات

•MIPS Pipelining
•Hazards
•Data Hazards
•Control Hazards



Data Hazards

◼ An instruction depends on completion of 

data access by a previous instruction

◼ add $s0, $t0, $t1
sub $t2, $s0, $t3



Data Hazards الحل:
Forwarding (Bypassing)

◼ Use result when it is computed

◼ Don’t wait for it to be stored in a register

◼ Requires extra connections in the datapath



Data Hazards

:الحل 
Forwarding (Bypassing)

Where does Forwarding (Bypassing) help?
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Data HazardsLoad-Use Data Hazard

◼ Can’t always avoid stalls by forwarding

◼ If value not computed when needed

◼ Can’t forward backward in time!
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Data Hazards
Load-Use Data Hazard

:الحل 

Code Scheduling to Avoid Stalls



Data Hazards
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:الحل 

Code Scheduling to Avoid Stalls
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Control Hazards



Control Hazards

Stall on Branch

◼ Wait until branch outcome determined before 

fetching next instruction



Control Hazards

Stall on Branch

Branch Prediction:  الحل 



Control Hazards
Branch Prediction

MIPS with Predict Not Taken



Control Hazards
Branch Prediction

More-Realistic Branch Prediction

◼ Static branch prediction

◼ Based on typical branch behavior

◼ Example: loop and if-statement branches

◼ Predict backward branches taken

◼ Predict forward branches not taken

◼ Dynamic branch prediction

◼ Hardware measures actual branch behavior

◼ e.g., record recent history of each branch

◼ Assume future behavior will continue the trend

◼ When wrong, stall while re-fetching, and update history
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