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EDSAC 

• Accumulator based 

• Absolute addressing of memory 

– No index registers 

• Use self-modifying code for indirect accesses and 
subroutine calls 
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EDSACjr 

• A simplified version of EDSAC instruction set 
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Programming with EDSACjr 
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Ci Ai + Bi,   1  i  n LOOP LD  N 
BGE  DONE 
ADD  ONE 
ST  N 

F1 LD  A 
F2 ADD  B 
F3 ST  C 

LD  F1 
ADD  ONE 
ST  F1 
LD  F2 
ADD  ONE 
ST  F2 
LD  F3 
ADD  ONE 
ST  F3 

            CLEAR 
BGE  LOOP 

DONE END 



Programming with EDSACjr 
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• Subroutine call in EDSACjr  

Just before jumping to 
the subroutine, the 
caller loads the return 
address into the 
accumulator. 

The callee stores the 
return address.  



MIPS 5-Stage Pipeline 
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Instruction Fetch Decode & Register Fetch Execute Memory Write-back 



Pipeline Hazards 
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• Structural Hazard 

– An instruction in the pipeline may need a resource being 
used by another instruction in the pipeline 

• Data Hazard 

– An instruction’s read depends on the data produced by an 
earlier instruction 

• Control Hazard 

– Next PC calculation depends on the instructions in the 
pipeline (branches, exceptions) 



Pipeline Hazards 
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• Structural Hazard 

– An instruction in the pipeline may need a resource being 
used by another instruction in the pipeline 

– Ex: Princeton-style architecture 

– Solution: Stall 



Pipeline Hazards 
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• Data Hazard 

– An instruction’s read depends on the data produced by an 
earlier instruction 

– EX: read-after-write (RAW) data hazard 

     r4 <- r1 + 5  

           r3 <- r4 + 10 

– Solution: stall or bypass 



Resolving Data Hazards By Stalling 
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Resolving Data Hazards By Stalling 
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Resolving Data Hazards By Bypassing 
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r1 <- M[r2+5] 

r3 <- r1 + 10 



Resolving Data Hazards By Bypassing 
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Bypass priority: Bypass E->D  > Bypass M->D > Bypass W->D 



Pipeline Hazards 
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• Control Hazard 

– Next PC calculation depends on the instructions in the 
pipeline (ex: branches, exceptions) 

– Solution1: stall 

– Solution2: speculate 

    Guessed correctly  do nothing 

    Guessed incorrectly  kill and restart 

 



Quiz 1 Handout (HAL 180) 
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• HAL 180 

– Use condition codes 

 

 



Quiz 1 Handout (HAL 180) 
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• ISA 

 

 



HAL 180: 6-stage Pipeline 
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