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module string (clk, X, rst, Q0, Q1, Q2, Z);
input clk, X, rst;

output Q0, Q1, Q2, Z;

reg state[0:2];
‘define S0 [0,0,0] //reset state
‘define S1 [0,0,1] //strings ending in   ...0

‘define S2 [0,1,0] //strings ending in  ...01
‘define S3 [0,1,1] //strings ending in ...010

‘define S4 [1,0,0] //strings ending in   ...1
‘define S5 [1,0,1] //strings ending in  ...10

‘define S6 [1,1,0] //strings ending in ...100

assign Q0 = state[0];
assign Q1 = state[1];
assign Q2 = state[2];

assign Z = (state == ‘S3);

always @(posedge clk) begin
if rst state = ‘S0;

else
case (state)

‘S0: if (X) state = ‘S4 else state = ‘S1;
‘S1: if (X) state = ‘S2 else state = ‘S1;
‘S2: if (X) state = ‘S4 else state = ‘S3;

‘S3: if (X) state = ‘S2 else state = ‘S6;
‘S4: if (X) state = ‘S4 else state = ‘S5;

‘S5: if (X) state = ‘S2 else state = ‘S6;
‘S6: state = ‘S6;

default: begin
$display (“invalid state reached”);

state = 3’bxxx;
endcase

end

endmodule
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module string (clk, M, rst, Z0, Z1, Z2);

input clk, X, rst;
output Z0, Z1, Z2;

reg state[0:2];

‘define S0 = [0,0,0]; 
‘define S1 = [0,0,1]; 

‘define S2 = [0,1,0]; 
‘define S3 = [0,1,1]; 
‘define S4 = [1,0,0]; 

‘define S5 = [1,0,1]; 
‘define S6 = [1,1,0]; 

‘define S7 = [1,1,1]; 

assign Z0 = state[0];
assign Z1 = state[1];
assign Z2 = state[2];

always @(posedge clk) begin

if rst state = ‘S0;
else

case (state)
‘S0: state = ‘S1;

‘S1: if (M) state = ‘S3 else state = ‘S2;
‘S2: if (M) state = ‘S6 else state = ‘S3;

‘S3: if (M) state = ‘S2 else state = ‘S4;
‘S4: if (M) state = ‘S0 else state = ‘S5;
‘S5: if (M) state = ‘S4 else state = ‘S6;

‘S5: if (M) state = ‘S7 else state = ‘S7;
‘S5: if (M) state = ‘S5 else state = ‘S0;

endcase

end

endmodule
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module FSM(HR, HY, HG, FR, FY, FG, ST, TS, TL, C, reset, Clk);
output HR;
output HY;
output HG;
output FR;
output FY;
output FG;
output ST;
input TS;
input TL;
input C;
input reset;
input Clk;

reg [6:1] state;
reg ST;

`define highwaygreen 6'b001100
`define highwayyellow 6'b010100
`define farmroadgreen 6'b100001
`define farmroadyellow 6'b100010

assign HR = state[6];
assign HY = state[5];
assign HG = state[4];
assign FR = state[3];
assign FY = state[2];
assign FG = state[1];
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initial begin state = `highwaygreen; ST = 0; end

always @(posedge Clk)
begin
if (reset)
begin state = `highwaygreen; ST = 1; end

else
begin
ST = 0;
case (state)
`highwaygreen:
if (TL & C) begin state = `highwayyellow; ST = 1; end

`highwayyellow:
if (TS) begin state = `farmroadgreen; ST = 1; end

`farmroadgreen:
if (TL | !C) begin state = `farmroadyellow; ST = 1; end

`farmroadyellow:
if (TS) begin state = `highwaygreen; ST = 1; end

endcase
end

end
endmodule
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module Timer(TS, TL, ST, Clk);
output TS;
output TL;
input ST;
input Clk;
integer   value;

assign TS = (value >=  4); //  5 cycles after reset
assign TL = (value >= 14); // 15 cycles after reset

always @(posedge ST) value = 0; // async reset

always @(posedge Clk) value = value + 1;

endmodule
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module main(HR, HY, HG, FR, FY, FG, reset, C, Clk);
output HR, HY, HG, FR, FY, FG; 
input  reset, C, Clk;

Timer part1(TS, TL, ST, Clk);
FSM   part2(HR, HY, HG, FR, FY, FG, ST, TS, TL, C, reset, Clk);

endmodule
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integer combination_lock ( ) {
integer v1, v2, v3;
integer error = 0;
static integer c[3] = 3, 4, 2;

while (!new_value( ));
v1 = read_value( );
if (v1 != c[1]) then error = 1;

while (!new_value( ));
v2 = read_value( );
if (v2 != c[2]) then error = 1;

while (!new_value( ));
v3 = read_value( );
if (v2 != c[3]) then error = 1;

if (error == 1) then return(0); else return (1);
}
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