
module test;

    wire res;
    reg sig;

    lib__foo foo0( res, sig );

    initial begin
        sig = 0;
        #100 $finish;
    end

    always begin
        #1 sig = ~sig;
    end

end module

module foo( x, y);
    output x; wire x;
    input y; wire y;
    wire net1;

    lib__bar bar0( x, net1);
    lib__bar bar1( net1, y);

endmodule;

module bar( a, b);
    output a; wire a;
    input b; wire b;
 
   /**/ reg a_src;
   /**/ assign a = a_src; 
   /**/ always @( b ) begin
   /**/    a_src = ~b;
   /**/ end
   /**/ initial begin
   /**/     a_src = 0;
   /**/ end

endmodule

   /**/ reg a_src;
   /**/ assign a = a_src; 
   /**/ always @( b ) begin
   /**/    a_src = ~b;
   /**/ end
   /**/ initial begin
   /**/     a_src = 0;
   /**/ end



/* Verilog for cell 'parts:add16{sch}' from library 'parts'*/

module add16(A, B, out);
  input [15:0] A;
  input [15:0] B;
  output [15:0] out;

  /* user-specified Verilog code */
  /*--------------
  * add16
  *    adds two 16-bit inputs
  *---------------*/
  /**/ reg [15:0] out;
  /**/
  /**/ always @(A or B) begin
  /**/    out = A + B;
  /**/ end
  /**/
  /**/ initial begin
  /**/    out = 16'h0000;
  /**/ end

endmodule   /* add16 */

module parts__add16(A, B, out);
  input [15:0] A;
  input [15:0] B;
  output [15:0] out;

  /* user-specified Verilog code */
  /*--------------
  * add16
  *    adds two 16-bit inputs
  *---------------*/
  /**/ reg [15:0] out;
   ...
  /**/ end

endmodule   /* parts__add16 */

module add16_test();
  wire [15:0] A;
  wire [15:0] B;
  wire [15:0] out;

  /* user-specified Verilog code */
  /*---------------
  * Drive adder inputs
  *--------------*/
  /**/ reg[15:0] Asrc;
  ...
  /**/  end

  parts__add16 ADDER(.A(A[15:0]), .B(B[15:0]), .out(out[15:0]));
endmodule   /* add16_test */



 module foo ( y, x, b );

     input x, b;
     output y;
     wire y, x, a, b;

    and    and_0( y, x, a );
    or         or_0( a, b, x);

endmodule module foo ( y, x, b );
    input x, b;
    output y;
    wire y, x, b;

    assign y = (x & (x | b));

endmodule

initial begin
#1 a = 0;

#1 $display()
#1 b = 0;
#1 c = 0;

          #1
end

Signal values
-----------------------

x == don't know
z == disconnected
0
1

(x & 0) = ?
(x  |  0) = ?



Events cause other events: signal "a" changes, creates 
event that changes "c".

Events placed in queue, pulled from queue for current 
step,new events added, until no events left in this time 
step.

Discrete Event Simulation

(versus Discrete Time Simulation)

What is the value printed by 
$display("a=%d", a)?

What timestamp does the event 
$display() have?

Where does this event go 
in queue?

input c;
wire c;
output a, b;
reg a, b;

initial begin
    a = 0;
    b = 0;
end
always @(c) begin
    a = c;
    b = a & c;
end

input c;
wire c;
output a, b;
reg a, b;

initial begin
    a = 0;
    b = 0;
end
always @(c) begin
    a <= c;
    b <= a & c;
end

All "initial" and 
"always" statements 
execute in parallel.



module A;

    wire a, b, y;

    MY_AND foo( .in1( a ), .in2( b ), .out( y ) );

endmodule

module MY_AND( out, in1, in2 );

    out <= #1 (in1 & in2);

endmodule

wire [7:0] busA;
wire [3:0] busB;
reg busAsrc;
assign busA = busAsrc;
assign busB = busA[7:4];

initial begin
    busAsrc = 8'd255;
end
//-- busAsrc = 8'hff;
//-- busAsrc = 8'b11111111;

input   [3:0]   a, b;
output [15:0] y;

assign y = { 3 { a[3:0] },  b[3:2],  2'b00  };

what is connected to:

y[0]?
y[3]?
y[4]?
y[12]?
y[15]?

Should def'n of 
MY_AND be inside 
def'n of A?

How deep can nesting 
be?



ARRAYS

reg [7:0] regWords [15:0];

module memory(...);
    ...

    reg [7:0] regWords [15:0];
    integer i;

    task clear;
begin
    for ( i = 0; i < 15; i = i + 1) begin

regWords[i] = 8'd0;
    end
end

    endtask

endmodule

module top ();

    memory mem;

    initial begin
mem.clear;
mem.regWords[0] = 8'b000111;

    end

endmodule





More Signal propagation delays





Other language elements

 ---- Looping (forever, while, for)
These can appear inside an "initial" or "always", and can thus start at times other than 0. 
Conditionals are T if they evaluate to 1, F if they evaluate to 0, x, or z. "Forever" is the same 
as "while(1)".

---- Control (fork, join)
Creates parallel event streams that synchronize at the "join": all enclosed "begin-end" blocks 
run in parallel and the last to finish exits the "fork-join". E.g.,
     fork
        begin ... end
        begin ... end
    join


