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Abstract A novel method for automatic generating simulation vectors from HDL descriptions
based on path coverage and constraint solving is presented. The method only generates con-
straints for condition expression of the control statements, which can reduce the costs on con-
straint solving. It can deal with all constraints involving bits, bit-vectors and integers. It can deal
with various HDL description styles, and various types of designs. Experimental results on sev-
eral practical designs show that our method can efficiently improve the simulation vector genera-
tion process, which in turn accelerates the design process. The vectors generated by our method
can also be used in low-level verification and fault simulation. The prototype system has been ap-
plied to verify RTL description of a real 32-bit microprocessor design and complex bugs remained

hidden in the RTL descriptions are detected.
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Module GCD (Clock, Reset, Load, A, B, Done, Y);
parameter Width=S8,;
input Clock, Reset, Load;
input [Width-1:0] A, B;
output Done;
output [Width-1:0] Y;

reg A_lessthan_B, Done;
reg [Width—1:0] A_New, A_Hold, B_Hold, Y;

always@(posedge Clock)

begin
if (Reset) 1
begin
A_Hold=0; 2
B_Hold=0; 3
end
else if (Load) 4
begin
A_Hold=A, 5
B_Hold=B8; 6
end
else if (A_lessthan_B) 7
begin

A_Hold=B_Hold, 8
B_Hold=A_Neuw, 9
end
else
A_Hold=A_New,

end

10

HET SR B9 CEG #1 DD R %,

LRI A,

always@(A_Hold or B_Hold)
begin
if (A_Hold >=B_Hold)
begin
A_lessthan_B=0;

R B T IR 225

A_New=A_Hold—B_Hold; 3

end
else
begin
A_lessthan_B=1;
A_New=A_Hold,
end
end

always@(A_Hold or B_Hold)
begin
if(B_Hold==0)
begin
Done=1;
Y=A_Hold,
end
else
begin
Done=0;
Y=0;
end
end
endmodule
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