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It is required to upgrade the Verilog module you have developed in Experiment 4 solve RAW data hazards. In order to solve these hazards, the pipeline should be modified as follows:
· The decode stage should detect load after use scenario and stall the instructions in the fetch and decode stage when this scenario occurs.

· The execute stage should be modified to get forwarding paths from the memory and write-back stages.

· The memory stage should be modified to get forwarding path from the write-back stage.

To test your design, make the following initializations:
· Program Counter = 0x00000000

· All 32 registers are initialized to the value 0x00000000

· The data memory is initialized such that each location has a number greater than the previous location by 1 and location 0x00 is initialized to 0x00000000, e.g., location 0x08 should be initialized to 0x00000002, and location 0x0c is initialized to 0x00000003.

· The instruction memory should be initialized to hold the following code sequence, starting at location 0x00:



lw
R1, 4(R0)


add
R1, R1, R1


add
R2, R0, R1


add
R3, R1, R2


sw
R3, 0(R3)
When you simulate this module using proper test code for 9 cycles, the word at memory location 0x04 should hold the value 0x00000004.
