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Common typedefs

Common class definition

Shared instance
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Declare local object

Set values in common object 

Set values in local object

Import package: mypackage

© 2014 Mentor Graphics Corporation, all rights reserved.

SUNY – New Paltz
Elect. & Comp.  Eng. 

Import package: mypackage

Declare local object

Randomize() common object

Randomize() local object

© 2014 Mentor Graphics Corporation, all rights reserved.
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The common object is the same in both modules

© 2014 Mentor Graphics Corporation, all rights reserved.

Time 0 Time 6 ns

common_op 0, FF, write random

my_op m1 0, FF, write

my_op m3 random

UVM_top is declared and 
constructed in the UVM_pkg 

package.

The UVM is delivered as a package
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Packages

• Provide a common name space

• Can be imported

• Can contain common objects
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Precompiler Compiler

Source code with 
macros and include 

files

Precompiler:
• Includes files
• Defines macros
• Removes conditional code
• Replaces macros

Compiler processes
resulting source code

© 2014 Mentor Graphics Corporation, all rights reserved.
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Macros are not function calls. They are textual replacements
`info (“My INFO message”);

becomes
uvm_top.uvm_report_info($psprintf(“%m”), “My INFO message”);;

© 2014 Mentor Graphics Corporation, all rights reserved.
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Compiled if FIRST macro 
is defined
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Compiled if FIRST macro 
is NOT defined

© 2014 Mentor Graphics Corporation, all rights reserved.
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run_first.do run_nofirst.do
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tester.svh replaces include statement

© 2014 Mentor Graphics Corporation, all rights reserved.

tester.svh

top.sv
.svh extension 
is a convention 

for headers

SUNY – New Paltz
Elect. & Comp.  Eng. 

These macros could be put into an
include file across all files

© 2014 Mentor Graphics Corporation, all rights reserved.
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monitor.svh scoreboard.svh tester.svh

Need these declarations in our 
namespace for code to work.

© 2014 Mentor Graphics Corporation, all rights reserved.
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Pro: Easy to Understand
Con: Long List of Files

Con: Need to change filenames in many places

© 2014 Mentor Graphics Corporation, all rights reserved.

SUNY – New Paltz
Elect. & Comp.  Eng. 

Pros:
•Single file
•One compile

Con:
• One very big file

© 2014 Mentor Graphics Corporation, all rights reserved.
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Pros:

• One file per class

• Only compiled once

•All changes in one 
place

Con:

•Package must be 
compiled before it is 
imported.

Import UVM package
into your package

Notice that imports 
do not chain. You must 
import all namespaces

explicitly

© 2014 Mentor Graphics Corporation, all rights reserved.

We must import
UVM_pkg into source file

SUNY – New Paltz
Elect. & Comp.  Eng. 

Compile and Run Script

compile.f – A list of files to compile

© 2014 Mentor Graphics Corporation, all rights reserved.
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Summary

• Create .svh files to hold each class

• Create a package to deliver all class 
declarations

• Include the .svh files in the package file.

• Use compile.f to control compiles
© 2014 Mentor Graphics Corporation, all rights reserved.

SUNY – New Paltz
Division of Engineering Programs 

Polymorphism

Polymorphism is the method in an object-oriented 
programming language that performs different things as 
per the object's class, which calls it. With Polymorphism, a 
message is sent to multiple class objects, and every object 
responds appropriately according to the properties of the 
class
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/* Not Virtual     */

class animal;

int age=-1;

function new(int a);

age = a;

endfunction : new

function void make_sound();

$fatal(1, "Generic animals don't have a sound.");

endfunction : make_sound

endclass : animal

class lion extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Lion says Roar");

endfunction : make_sound

endclass : lion

class chicken extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Chicken says BECAWW");

endfunction : make_sound

endclass : chicken
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module top;

initial begin

lion   lion_h;

chicken  chicken_h;

animal animal_h;

lion_h = new(15);

lion_h.make_sound();

$display("The Lion is %0d years old", lion_h.age);

chicken_h = new(1);

chicken_h.make_sound();

$display("The Chicken is %0d years old", chicken_h.age);

animal_h = lion_h;

animal_h.make_sound();

$display("The animal is %0d years old", animal_h.age);

animal_h = chicken_h;

animal_h.make_sound();    

$display("The animal is %0d years old", animal_h.age);

end // initial begin

endmodule : top

SUNY – New Paltz
Elect. & Comp.  Eng. 
SUNY – New Paltz
Elect. & Comp.  Eng. 

3
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/* Virtual     */

class animal;

int age=-1;

function new(int a);

age = a;

endfunction : new

virtual function void make_sound();

$fatal(1, "Generic animals don't have a sound.");

endfunction : make_sound

endclass : animal

class lion extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Lion says Roar");

endfunction : make_sound

endclass : lion

class chicken extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Chicken says BECAWW");

endfunction : make_sound

endclass : chicken

SUNY – New Paltz
Elect. & Comp.  Eng. 

module top;

initial begin

lion   lion_h;

chicken  chicken_h;

animal animal_h;

lion_h = new(15);

lion_h.make_sound();

$display("The Lion is %0d years old", lion_h.age);

chicken_h = new(1);

chicken_h.make_sound();

$display("The Chicken is %0d years old", chicken_h.age);

animal_h = lion_h;

animal_h.make_sound();

$display("The animal is %0d years old", animal_h.age);

animal_h = chicken_h;

animal_h.make_sound();    

$display("The animal is %0d years old", animal_h.age);

end // initial begin

endmodule : top
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/* Pure Virtual     */

virtual class animal;

int age=-1;

function new(int a);

age = a;

endfunction : new

pure  virtual function void make_sound();

endfunction : make_sound

endclass : animal

class lion extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Lion says Roar");

endfunction : make_sound

endclass : lion

class chicken extends animal;

function new(int age);

super.new(age);

endfunction : new

function void make_sound();

$display ("The Chicken says BECAWW");

endfunction : make_sound

endclass : chicken
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module top;

initial begin

lion   lion_h;

chicken  chicken_h;

animal animal_h;

lion_h  = new(15);

lion_h.make_sound();

$display("The Lion is %0d years old", lion_h.age);

chicken_h = new(1);

chicken_h.make_sound();

$display("The Chicken is %0d years old", chicken_h.age);

animal_h = lion_h;

animal_h.make_sound();

$display("The animal is %0d years old", animal_h.age);

animal_h = chicken_h;

animal_h.make_sound();    

$display("The animal is %0d years old", animal_h.age);

end // initial begin

endmodule : top

animal_h = new(3); // will cause a fatal error since we try to call an abstract class. 

SUNY – New Paltz
Elect. & Comp.  Eng. 
SUNY – New Paltz
Elect. & Comp.  Eng. 

4
2
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Static Methods and Variables

Object Oriented programming provides global storage 
within class definitions using static variables and static 
methods. 
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4
4

Queue in System Verilog
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virtual class animal;

protected int age=-1;

function new(int age);

set_age(age);

endfunction : new

function void set_age(int a);

age = a;

endfunction : set_age

function int get_age();

if (age == -1)

$fatal(1, "You didn't set the age.");

else

return age;

endfunction : get_age

pure virtual function void make_sound();

endclass : animal

class lion extends animal;

protected string        name;

function new(int age, string n);
super.new(age);
name = n;

endfunction : new

function void make_sound();
$display ("%s says Roar", get_name());

endfunction : make_sound

function string get_name();
return name;

endfunction : get_name

endclass : lion

class lion_cage;

static lion cage[$];

endclass : lion_cage
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module top;

initial begin

lion   lion_h;

lion_h = new(2,  "Kimba");

lion_cage::cage.push_back(lion_h);

lion_h = new(3,  "Simba");

lion_cage::cage.push_back(lion_h);

lion_h = new(15, "Mustafa");

lion_cage::cage.push_back(lion_h);

$display("Lions in cage"); 

foreach (lion_cage::cage[i])

$display(lion_cage::cage[i].get_name());

end

endmodule : top

SUNY – New Paltz
Elect. & Comp.  Eng. 

virtual class animal;

protected int age=-1;

function new(int age);

set_age(age);

endfunction : new

function void set_age(int a);

age = a;

endfunction : set_age

function int get_age();

if (age == -1)

$fatal(1, "You didn't set the age.");

else

return age;

endfunction : get_age

pure virtual function void make_sound();

endclass : animal

class lion extends animal;

protected string        name;

function new(int age, string n);
super.new(age);
name = n;

endfunction : new

function void make_sound();
$display ("%s says Roar", get_name());

endfunction : make_sound

function string get_name();
return name;

endfunction : get_name

endclass : lion

Static Method hides the implementation and make it easier to use our objects
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module top;

initial begin
lion   lion_h;
lion_h = new(2,  "Kimba");
lion_cage::cage_lion(lion_h);
lion_h = new(3,  "Simba");
lion_cage::cage_lion(lion_h);
lion_h = new(15, "Mustafa");
lion_cage::cage_lion(lion_h);
lion_cage::list_lions();

end

endmodule : top

class lion_cage;

protected static lion cage[$];

static function void cage_lion(lion l);
cage.push_back(l);

endfunction : cage_lion

static function void list_lions();
$display("Lions in cage"); 
foreach (cage[i])

$display(cage[i].get_name());
endfunction : list_lions

endclass : lion_cage

We can create Static function if we don’t want to deal with queue. 
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