Cpre 381 - Homework 2 Solution
module converter(datain, dataout, clk, done, rst);


input [31:0] datain;


input clk, rst;


output [31:0] dataout;


output done;


reg [31:0] value, dataout;


reg [7:0] count;


reg done;


wire [31:0] shiftOut;


wire shiftOutBit;


//state variables


reg [1:0] current, new;


//define allowable states


parameter [1:0] RESET = 2'b00, INIT = 2'b01, SHIFT = 2'b10, DONE = 2'b11;


//shift32bit (In, ShiftIn, DV, MS, sel, Out, shift_out);


shift32bit s(value, , , , 4'b0001, shiftOut, shiftOutBit);


always @(current or shiftOutBit)


begin



case (current)




RESET: 




begin





new = INIT;





done = 1'b0;





dataout = 0;




end




INIT:




begin





new = SHIFT;





done = 1'b0;





dataout = 0;




end




SHIFT:




begin





if (shiftOutBit == 0)






new = SHIFT;





else






new = DONE;





done = 1'b0;





dataout = 0;




end




DONE:




begin





new = DONE;





done = 1'b1;





dataout = {1'b0,count, value[31:9]};




end



endcase


end


always @(posedge rst or posedge clk)


begin



if (rst == 1)




current = RESET;



else



begin




if (current == INIT)




begin





value = datain;





count = 8'b10001111;




end




else if (current == SHIFT)




begin





value = shiftOut;





count = count - 1;




end




current = new;



end


end

endmodule

This module converts numbers in fixed point format to IEEE floating point format.  The most significant 16 bits of the input give the integer portion, and the least significant 16 bits give the fractional portion.  The output will be the number converted to IEEE 754 floating point format.

Assuming all instructions of class A, P1 will have a peak rate of 4 billion instructions per second, since it runs 4 billion cycles per second and can complete 1 instruction per cycle.  P2 will have a peak rate of 3 billion instructions per second, since it runs 6 billion cycles per second but can complete only 1 instruction per every 2 cycles.  


500,000,000 multiplies were replaced.  Total cycles is given by:
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For the first case, this gives:
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For the second case, this gives:
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Solving for Imult gives Imult = 500,000,000.


We can assume 100 original instructions to make calculation easier.


First find execution time on both MFP and MNFP:
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Now find MIPS:
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Again, we’ll assume 100 instructions.

CPI can be calculated as follows:
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