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ECE 3055 Quiz 5 Wednesday, March 04, 2009
1. (1pt) A processor that can achieve a CPI lower than 1 is said to be ______superscalar______________.
2. (1pt) A ____VLIW________ (acronym) processor requires that the compiler efficiently group several instructions into hazard free groups or packets. These packets are issued together in a single clock cycle.
3. (2pts) In a dynamic multiple- issue processor without speculation with ____out of order execution________, instructions will not always complete the execute operation phase in the strictly sequential order that they occur in the program. The execution results of instructions will be held in the 
____reorder buffer or commit unit______ until they can be used to update visible registers and memory.
4. (2pts) Are there any problems with the correct execution of this instruction sequence (LW $3,1000 then SW $3,2000 ) in the final MIPS pipeline and if so, any suggestions to fix it.

Yes, it would have the old value of $3, would need to add new  forwarding for write data in data memory stage, or insert NOPs to fix it.

5. (1pt) The maximum speedup of a pipeline is the number of stages. So would just adding more pipeline stages always speedup a processor design? (Justify your answer)
It will increase up to a point, but eventually the increased hazards and branch stalls will slow it down.
6. (2pts) Why does even the simplest dynamic branch prediction hardware design have at least four states?

Four states are required to avoid mispredicting wrong twice on loops
7. (1pt) Why is speculation used in many dynamic multiple-issue processors that have deep pipelines? (Justify your answer)
Deep pipelines would constantly experience multiple branch stalls unless they can speculate on branch decisions and proceed with the execution phase of  the  instructions that follow a conditional branch before the branch condition is actually  known. This speculation also needs to be correct the majority of the time by using branch prediction hardware to avoid massive stalls. The results of speculated instructions are only saved after the branch condition is evaluated. 
