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ILP: Branches & Prediction 
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Summary of Dependences 

• Data dependences 
– True dependence (RAW) 
– Anti-dependence (WAR) 
– Output-dependence (WAW) 

• Control dependences 
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Compiler Techniques for Exposing ILP 

• Pipeline scheduling 
– Reschedule instructions to avoid bubbles 
– Don’t reuse registers immediately 

• Loop unrolling 
– Concatenate multiple instances of loop body 
– Reschedule instructions to avoid bubbles 
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Branches 
•  Branches are frequent: typically 3-6 instructions between 

branches 
•  Branches are serious 

–  Must decode instruction to determine branch possibility 
–  Must determine branch target 
–  Must initiate new i-fetch 

•  Determine as early as possible if branch is taken 
–  Simple tests that can be evaluated quickly 
–  separate instruction for test? 
–  delay branch effect (delayed branch) 
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Branches are Always a Problem! 

•  Even unconditional branches must be decoded! 
•  If branch is taken, some delay 

–  New address must be computed, fetched 
–  New instruction stream must be decoded 

•  If branch is not taken, maybe no delay 
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Predicting Branch 
•  Predicting a branch decision 

–  Software hint (instruction type) 
–  History 

•  If branch is predicted taken 
–  fetch down new path 
–  execute instructions, with ability to abort 

•  If branch is predicted not taken 
–  Continue as if no branch 
–  Execute instructions, with ability to abort 

YEAR 

20
10

 
Th

e 
U

ni
ve

rs
ity

 o
f A

uc
kl

an
d 

| N
ew

 Z
ea

la
nd
!

PR
ES

EN
TA

T
IO

N
 

More Techniques 

• Fetch down both paths? 
– Too much bandwidth 

• Special cache for branch targets (BTB) 
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Branch Prediction 

• Static Prediction 
– Hardware 
–  Software Hint 

• Dynamic Prediction 
– Recent history of this branch 
–  Including how we got here (Correlation) 


