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INN9

module comp #(parameter NUM ARG = 2, WIDTH = ) (&, B, H, L);
input wire [WIDTH-1:0] A,B;
output wire [WIDTH-1:0] H,L;

!/
assign {H,L} = (A>B)?{A,B}:{B,A};

endmodule

module BubbleSort COMB #(parameter NUM ARG = &, WIDTH = ) (in, out):
input [WIDTH-1:0] in [NUM ARG-1:0];

output [WIDTH-1:0] out [NUM ARG-1:0];

genvar i,J;

generate

// start at the lowest level in the tree

for (i=0; i < NUM_ARG-! ; i=i+!) begin:gen_levels
// do nodes at each level
for (j=0; j < (NUM_ARG-i-1); j=j+1) begin:gen_nodes
wire [WIDTH-1:0] out_ low;
wire [WIDTH-1:0] out high;
if (i==0 & j==0) begin// at the lowest level, use the module's inputs
comp (in[0] [WIDTH-1:0], in[1][WIDTH-1:0], out high, out low);
end
else if (i==0) begin
comp (in[j+1][WIDTH-1:0], gen levels[0].gen nodes[j-1].out high, out high, out low);
end

// otherwise, use the outputs of the lower level
else if (j==0U) begin

comp (gen_levels[i-1].gen_nodes[0].out_low, gen levels[i-1].gen nodes[l].out low, out_high, out_low);
end
else
comp (gen levels[i].gen nodes[j-1].out high, gen levels[i-1].gen nodes[j+1].out low, out high, out low):
end
end
//end
assign out[7] [WIDTH- = gen levels[l].gen nodes[¢].out high;
assign out[o] [WIDTH- = gen levels[”].gen nodes[5].out high;
assign out[5] [WIDTH- = gen_levels[Z].gen_nodes[4].out_high;

1 1 1
1 1 1
1 1 1
assign out[4] [WIDTH-1:0] = gen_levels[4{].gen nodes[3].out_high;
1 1 1
1 1 1

assign out[3] [WIDTH- = gen_levels[5].gen_nodes[2].ocut_high;
assign out[2] [WIDTH- = gen levels[¢].gen nodes[l].out high;
assign out[1][WIDTH-1:0] = gen levels[/].gen nodes[(].out high;
assign out[0] [WIDTH-1:0] = gen_levels[/].gen_nodes[(].out_low;
endgenerate

endmodule

2 9'wo
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reg [WIDTH-1:0] Out_high;

reg [WIDTH-1:0] Out_ low;
if (i=0 & j==0) begin// at the lowest level, use the module's inputs
comp (in[0] [WIDTH-1:0], in[1][WIDTH-1:0], out_high, out_low);
Ny always @ (posedge clk) Out_low<=out_low;
end
else if (i==0 & j==7/) begin
comp (in[j+1][WIDTH-1:0], gen_levels[0].gen_nodes[j-1].ocut_high, out_high, out_low):;

always @ (posedge clk) Out_low<=out_low;
walways @ (posedge clk) Out_high<=out_high;
end
else if (i==0) begin
comp (in[j+1][WIDTH-1:0], gen_levels[0].gen_nodes[j-1].out_high, out_high, out_low);
P always @ (posedge clk) out low<=out low;
end
// otherwise, use the outputs of the lower level
else if (j==0 & i !'= /) begin
comp (gen_levels[i-1].gen nodes[0U].ocut low, gen levels[i-1].gen nodes[l].out low, out _high, out low);
p,y.) always @ (posedge clk) Out low<=out low;
end
else if (j==0 & i==7) begin
comp (gen_ levels[i-1].gen nodes[0].out low, gen levels[i-1].gen nodes[l].ocut low, out_high, out low);
always @ (posedge clk) Out low<=out low;
n’“"always @ (posedge clk) Out high<=out high;

end ,( S’ '

else if (j>NUM ARG-i-1) //Main changes in the code here for SEQ P N x P'P( A lgu
always @ (posedge clk) Out_high<=gen_levels[i-!].gen_nodes[j].Out_high;

else
comp (gen_levels[i].gen_nodes[j-1].out_high, gen_levels[i-1].gen_nodes[j+l].out_low, out_high, out_low);
always @ (posedge clk) Out_low<=out_low;

end
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