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Homework # 11 Solutions
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a. There will be a bubble of 1 cycle between a lw and the dependent add since the load value is available after the MEM stage. 

There is no bubble between an add and the dependent lw since the add result is available after the EX stage and it can be forwarded to the EX stage for the dependent lw. Therefore, CPI = cycle/instruction (1.5.

b. Without forwarding, the value being written into a register can only be read in the same cycle. As a result, there will be a bubble of 2 cycles between an lw and the dependent add since the load value is written to the register after the MEM stage. Similarly, there will be a bubble of 2 cycles between an

add and the dependent lw. Therefore, CPI ( 3.
