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module top;
T_FF tf(q[0],clk,rest);
<other components>>
endmodule
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module T _FF {q.clock,reset);

<Functionality of T flipflop>
endmodule
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Net Y-0-Y
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wire a; // Declare net a
wire b=1'b0; /* Net b is fixed to logic value 0 at Declaration
*/

Register Y-0-Y
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reg reset; // Declarea varible that can be hold its value

4) Driver
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12345 J// ‘This is a 32 bit decimal number
*he3 // This is a 32 bit hex pumber
‘021 // ‘This is a 32 bit octal number
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parameter port.id=6; // Define a constant port.id
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reg [8*18:1]s.val; // Declare a variable that ja 18 byte wide
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$display (p1,p2,...,pa);
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$display(" At time %d virtual address is %h" $time, vir.add);
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$monitor (pl,p2,...,pu);

Wil ol il ) b S o6 ke il e b pi o] s oS
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(2 gba Smonitor Jfy aaa e il ) et el palia 45, S
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$monitoron;
$monitoreff;
5) Monitoring
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Vector $-0-¥
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// Declare a bus that has 32-bit width
// Vector address 41 bits wide

wire[31:0) BusA,;
reg [0:40] Vir.Add;

Ol 5 (i v (sla3l Elgl  0-0-¥
236 3l ol &S ol vsbin aea L3 (sl £ K e
23 Sl gl s Teg B b s ol Syl Pyvige 3l s
P s igdige 658 5 )3 e [yl gk lansls reg gy
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integer counter; /* General Purpose variable used as a

counter */
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real delta; /{/ Define a rea] variable delta
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time sim. time; // Define a time variable sim.time

all sy
b s reg,integer,time shals sy 51 slal)] g Verilog s
Wl g Do bl iy JS S8 g iy

EF> <82 [l st purging o] e gy ]

integer count[0:7); // An array of 8 integer variable

ol Gy m (slag))T Verilog ;3 &S c.ils g hl oo

dd S5 pate Nl 4] S ot 23100 5 abl Syl o
J;Jluts,_JLbJAIMLMhEbL%&?L_\MUUAJ
Als dyb cow n Sl aie
abhile  Y-A-Y
peSe e LU )) bl opon |y aliile Verilog ,»

reg membit[0:1023];  // Memmory with 1K 1 bit words
reg(7:0]membyte[0:1023); /* Memmory with 1k 8'bit words »/
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Format Display
%d or %D | Display variable in decimal
%b or %B | Display variable in binary
o5 or %5 | Display string
%h or %H | Display variable in hex
%c or %C | Display ASCII character
%v or %V | Display strength
%o or %0 | Display variable in octal
%t or %T | Display in current time format
%e or %E | Display real number in scientific format
%f or %F | Display real number in decimal format
%g or %G | Display real number in scientific or decimal format,whichever is shofter
8Ly A-Y
o ) ol b dsrle L) wdpmle S sl S o LTy sp i b loted Sldas ol $stop; Jaws
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fulladd4

sam ———*

cout /™

——— cdn
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module fulladd4(sum,c_out,a,b.c.in);
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YV Y (PR I P ‘define

Ayege JBa @l S o Verilog bbb < gbd! sl ‘include

‘definc WORD_SIZE32 // Used "WORD_SIZE in the code
‘include header.v // Include the file header.v

Jozle sl

2 s Bl sjladisnd opi Jymle oy ngo Y2Y 5 YX 25 5o

y-¥

2 Jyrle sl s s epid i3y g5k 4 L

module module name (port list);

port declarations (if ports present)

paramiers {optional)
1.Declaration of wires,regs and other variables
2.Data flow statement (assign)
3.Instantiation of lower level modules
4. always and initial blocks. All behavioral statements go in

these blocks '

5. tagks and functions
endmodule

by s Jmle s o aad satS b Ll ;5 & elgass
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6) Interactive
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fulladd4 fa0 (.sum(SUM),.b(B),.c_in(C_IN),.a(A));
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net f

X

net I inout

input output

net

reg or net reg or net net
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// and gate with 2 input
// nor gate with 3 ipput
// xor gate with 2 input

and al{out,inl,in2);
nor gl(out, a, b,c);
xor {ol, i1,i2);

buf/not (clagjly,s  Y-A-¥
s e oL | buf/not wl slasjly,s covs Jrds ¥ S
Ml oy ) S 4 Al bl el 30 4

el €2l gy 5 s de ily e o
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balys i < fyu
Verilog keyword Type of port
input input port
output Output port
inout Bidirectional port

module fulladd4(sum, ¢out,a,b,cin)
cutput [3:0]sum;
output c_out;

input(3:0]a,b;
input c¢_in;
<module body>
endmdule
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and {0|1|X|Z or |O0l1|x|=Z xor (O0f1|x]|=
1] 0|0(0}0 0 0)11|x|Xx 0 o{1|x|x

1 Dll|x|Xx 1 111|131 1 1(0|xx

x X|lxjx|x X Xl11x|Xx X xlxlix|x

z x|x|x|x z x|1]|x|=x z x|x|x|x
nand [0 (1 }X|Z nor |Q|l1l]x|z xnor [Q|1(x|2
0 111|111 0 1j0]x|x 0 110]x|x

1 1|]0)x)X 1 0|0]0|0 1 oll1|xx

X X|x|x|X X x|Q|x|Xx x x|xix|x

z X|xtx}x z x{0lx]|x Zz Xlx|x1x

output out;
input I0, 11, 12, I3, 14, =1, 82;

// Internal wire declaration

wire sOn. sln;
wire y0, ¥1, ¥2, ¥3;
// Gate instantiations

not (sln, sl);

not(s0n, s0);

and (y0,10, slzn, sOn};

and (¥1, 11, sin, s0);

and (2, 12, s1, s0n);

and (v3, 13, s1, s0);

or { out, y0, ¥1, ¥2, y3)
endmodule

and/or ab sbeajlys Cone Jydor F JS

el 2Ll st s Hyz b O sbas s L @

bufbl{ol,02,il); // ‘buffer with 2 output
notifi(al,il,ctrl); // not with output control
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o)

// Module 4-to-1 multiplexer.
module mux 4 to-l {out,]0, I1, 12, 13, I4, 51, s2);

7) Multiplexer

cirl ctrl
buf out bufifo | O |1 | X | 2 bufift { 0 |1 | X | &
0 0 0 0 z | L | L 0 z 0| L | L
1 1 1 1 z |H|H 1 z 1 |H|H
x X x x|z | x| x x z | x| x| x
z 2 z x | z x | x z z x | x| x
not out notifo | O 1 X Z notift { O | 1 | X z
0 1 0 1|z{H|H 0 z (1 |H|H
1 0 1 0 z | L | L 1 z 0o |L| L
x x X x | z x | x x z | x | x| x
z z z x | z x | x z z | x| x| x
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// R= Rise delay, F=Fall delay, T=Turn-off delay,
// One delay
// if+mindelay, R=F=T
// if+typdelay, R=F=T
// if+maxdelay, R=F=T
and #(4:5:6:)(ol,a,b);
// Two delays
// if+mindelay, R=3, F=5, T=min(3,5)
// if-+typdelay, R=4, F=6, T=min(4,6)
// iftmaxdelay, R=5, F=7, T=min(5,7}
and #(3:4:5,5:6:7)(cl,a,b);
// Three delays
// if+mindelay, R=2, F=3, T=4
/] ifttypdelay, R=3, F=4, T=5
// if+maxdelay, R=4, F=5, T=6
and #(2:3:4, 3:4:5, 4:5:6)(ol,a,b);
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[1] Verilog Hardware Description Language Reference
Manual (LRM) DRAFT, IEEE 1364, April, 1995.

[2] “Verilog HDL, A Guide to Digital Design and Syn-
thesis”, SAMIR PALNITKAR, Prentice Hall, 1996.
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Function Quick Hull (5;i,r)
Begin
if § = {I,r} then return ({,r)
else Begin
h := furthest (S;1,r)
S1 = points of § on or left of [h
52 = points of 5 on or left of Ar
Return Quick Hull (51,1, k) *
Quick Hull {{S2;h,r) — h)
endif
end.
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Procedure Graham_Hull ()
1- Find an internal point O
2- Using O as origin,Sort points of S
3- Begin
V = start
while (Rlink[V] # start) do
if (the points V, Rlink[V], Rlink[Rlink[V}] form a left

turn, then V := Rlink[V]
else Begin Delete Rlink[V], V := Link[V] end

endwhile
end.
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