
   













          













          







       

      




                





           































                








     



















        



       



Linear Pipelining

• Types of linear pipeline models

� Asynchronous Model

� Synchronous Model

• Reservation table for Linear Pipelining



Non-Linear Pipelining

• Reservation table for Non-Linear Pipelining

• Latency Analysis in Non-Linear Pipelining

• Collision Free Scheduling



Arithmetic Pipeline

�Floating point adder-subtractor





    



    



        













 

                   

  



 



                 

  

        

 





     



    

    














   









     

   









 


   



    





 

 
 

  

 

   
 













 










 

 
 

 



 

  

   


  






 









Pipeline Hazards

Structural Hazards: Attempt to use the same resource
(hardware unit) two different ways at the same time. E.g., two
instructions try to read the same memory at the same time
Data Hazards: Attempt to use item before it is ready
instruction depends on result of prior instruction still in the
pipeline
addr1, r2, r3
sub r4, r2, r1
Control Hazards: Attempt to make a decision before
condition is evaluated branch instructions
beq r1,r2,loop
add r3, r4, r5
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Types of Data Hazards

• Write After Read (WAR) Hazard

• Read After Write (RAW) Hazard

• Write After Write (WAW) Hazard



Pipeline Performance Improvement

• Super pipelined Design

• Super scalar design

• Very long Instruction word (VLIW) Processor


