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lab/uvm_tb_genȂ ᴏ ΐҹ VCŜ ᵬ ҹ O-2018.09-SP2̃Ȃ ӥ

Ҭ ̆ ᵬ ̔brent_wang@foxmail.com 

 

2023 10 2  

 

https://github.com/brentwang-lab/uvm_tb_gen
https://github.com/brentwang-lab/uvm_tb_gen


 

9 

 

 

ѿ № UVM∆  
 

 

 

ѿ № Һ̆ ׃ UVM

ᴆ └̆ ΐᵣ

ѿҩ UVM

Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

10 

 

҅ UVM  

1.1 UVM  

UVM̂Universal Verification Methodologỹ ᴪ̂Accellerã ԍ

2009 ₮ ̆ ҹԅ ‗ ᴆ Ȃӊ╠̆ ᴆ Һ

eRMȁAVMȁVMM OVM ѿ֓ ̆ ̆ ֓ └

̆ ᴆ Ȃ ̆ ᵣ ̆

ⱳ ץ̆  SOC ₮ ̆Ғ (ASIC)

ץ ̆ ᶏ ᵬ ҹ Ҭ ῏ Ȃ ̆Accellera ԅ

UVM ᵬ ̆ ԅ OVM VMM ̆ ԍ system verilog ԅ UVMȂ 

UVM ѿҩץ system verilog ҹҺᵣ ̆ ≠ ῒ

ᴆ ץ ΐ ‰ ⱳ ̆ ᴆ Ҭ

⌠ԅ ̆ᶏ ױ ̆ ̆ẫ Ȃ 

ᴨלҺ Ҋ₃ץ ̔ 

1. U̔VM ԅ ̆ ⅞№ҹ ҩ ̆

ҩ Ҍ ⱳ ̆ ֟ ȁ ꜚḤ Ȃ

ᶏ ⱴ ̆ ԍ Ȃ 

2. ̔UVM ᶫԅү ᴆ̂ driverȁsequencer monitor ̃̆

֓ ᴆ ץ Ҍ Ҭ Ȃ ᶏ ᴆ̆ ץ

̆ Ȃ 

3. ̔UVM ӈԅѿ ̆ ԅ Ȃ

Ṣꜛ ֓ ̆ ֲ ץ ⱴ Ḃ ̆ ף

Ȃ 

4. ̔UVM ᾛ ӈ ᴆ̆ץ

Ȃᶛ ̆ ⇔ץ UVĈUniversal Verification Component̆̃ ץ

ҩ Ȃ 

5. ̔UVM ȁԊⱵ ≢ Ȃ ֓

ץ ꜛ ֲ ̆ Ȃ 

UVM ᵬҹѿ ᴆ ̆ΐ ȁ ȁ ȁ

ѿ֓ ᴨלȂ ̆ Ӟ ӟ ȁ

Ȃ ŬVM ׅ ╠ ᴆ Ҭ ӊѿ̆

ԍ ᴆ ΐ ӈȂ 
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1.1 UVM  

1.2 ҅ү   

ᵬ ̆ Ӈ UVM ₀ ̆ ᶫ

ԅ ȁ Ȃ system verilog↕ ᾝ ̆

ⱳ ΐᵣ ΐȂԅ UVM ѿҩ׆ ̆ Ἕ

ӟ ᵥ ѿ ѿ ̆ ׆ ҩ № Ȃ 

1.2.1 DADD ב  

ѿҩ DUT(design under test) ̆

ѿ Ȃ ױ ѿҩ׆ DUT Ȃ 

DADD , ⱴ 1 ᵬ̆ץҊ DADD ׃ Ȃ 

1̆DADD  ׃

DADD ῀ ⱴ 1 ᵬ̆ ӊ ̆Ῥ ₮

₮Ȃ 

2̆  

 

1.2 DADD  

 

׆ Ҭ ץ ₮ DADD ῤ ѿҩ adder ⱴ 1 ᵬȂ 

3̆ⱳ  
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  ⱴ 1 ᵬ ₮Ȃ 

4̆  

 Ḥ ᵝ  ῀/ ₮ Ḥ  

data_in_en 1 ῀ ῀

ᵝ 

data_in_addr 32 ῀ ῀

 

data_in_data 32 ῀ ῀  

data_out_en 1 ₮ ₮

ᵝ 

data_out_addr 32 ₮ ₮

 

data_out_data 32 ₮ ₮  

1.1 dadd  

 

5̆  

 

1.3 DADD ῀Ḥ  

 

҉ץ DADD ׃ ̆ ̆ ֲ ᴪ ῤ҉ץ

ᶫ ֲ Ȃ 

1.2.2 verilog  

ֲ Ώ DADD verilog ף Ώѿҩ

verilog ̆ DADD verilog ̆ ҩ

꞉ ῀Ȃ 
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1.4  DADD verilog  

 

part1/verilog_tb verilog ᴏ ף̆ 1.1 DADD ף

Ҭ ꞉ ῀̔ 

File:tb_dadd.v  

initial  

    begin  

        dadd_in_en  <= 0;  

        dadd_in_addr <= 0;  

        dadd_in     <= 0;  

        #5;  

        @( posedge clk);  

        dadd_in_en  <= 1;  

        dadd_in     <= 1;  

        dadd_in_addr <= 1;  

        @( posedge clk);  

        dadd_in_en  <= 0;  

        dadd_in     <= 0;  

        dadd_in_addr <= 0;  

        @( posedge clk);  

        dadd_in_en  <= 1;  

        dadd_in     <= 2;  

        dadd_in_addr <= 2;  

        @( posedge clk);  

        dadd_in_en  <= 0;  

        dadd_in     <= 0;  

        dadd_in_addr <= 0;  

        #100;  

        $finish ();  

 end 

ף 1.1 DADD verilog ꞉ ף῀  
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ף׆ Ҭ ץ ₮ data_in_en, data_in_addr,data_in ῀ԅ

̆ 

Makefile  ̔פ

make all 

̔ 

  dve -vpd vcdplus.vpd & 

 

̔ 

 

1.5 DADD verilog  

 

Ҭ ץ ₮ data_out_enҹ ̆data_out_addr data_out

₮Ȃ Ȃ 

҉ץ verilog ѿҩ ̆ ԍ verilog

VHDL Ҭ̆ DUT ѿ ̆ ᴏ ̆DUT

ⱴ ⌠ᴏ ῤ Ҭ̆ ҩᴏ ѿ ̆ Ȃ 

verilog ѿ ᴆ (HDL)̆ ҹ ≢ ᴨ̆ל

ᵖ ⱬ҉ ֓Ҍ ̆ Ạ⌠ ̆ ̆ ꜚ Ȃ 

1.2.3 system verilog  

ҹԅ ̆ ץ ꜚ ̆ ῀ԅ system verilog ̆

1.6 DADD system verilog Ȃ 

 

1.6 DADD system verilog  
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ῤ ᴆ i̔tem̆driver̆ monitor̆ checkerץ ᴆҬ Ḥ mailbox̆ ᶏ

ԅ program ԅ Ȃ 

1̆item: 

 ̆ῤ ᶏ en̆ addr̆ dataȂ 

 

File :tb_dadd.sv  

Class:item  

class  item;  

        rand bit         en;  

        rand bit  [ 31: 0] data;  

        rand bit  [ 31: 0] addr;  

endclass  :  item  

ף 1.2 DADD system verilog itemף  

 

2̆driver: 

꞉ ֟ ꜚȂ 

 

Task/Function  

new() ῤ № interface ∆  

reset_signal() ῀ ∆ ̆ ṿҹ  

driver_bus() ̆ ῀

ꜚ ̆ ῀ ⌠ mailbox 

driver_to_checkerҬȂ 

1.2 driverҬ task/function  

 

part1/systemverilog_tb system verilog ᴏ ף̆ 1.3 driver 

task driver_bus ף ף׆̆ Ҭ ₮ ꜚ ꞉֟ 100 DUTȂ 

 

File:tb_dadd.sv  

Class:driver  

task  driver_bus ();  

            item  driver_itm;  

            item  checker_itm;  

            driver_itm = new();  

            repeat ( 100)  

            begin  

                @(vif.mcb);  

                driver_itm. randomize ();  

                if (driver_itm.en)  

                begin  

                    vif.mcb.dadd_in_en  <=  driver_itm.en;  

                    vif.mcb.dadd_in_addr <=  driver_itm.addr;  

                    vif.mcb.dadd_in     <=  driver_itm.data;  
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                    checker_itm = new driver_itm;  

                    driver_to_checker. put (checker_itm);  

                end 

                else  

                begin  

                    vif.mcb.dadd_in_en  <=  0;  

                    vif.mcb.dadd_in_addr <=  0;  

                    vif.mcb.dadd_in     <=  0;  

                end 

            end 

        endtask  :  driver_bus  

ף 1.3 DADD system verilog driver_busף  

 

3̆monitor: 

₮ Ȃ 

 

Task/Function  

new() ῤ № interface ∆  

monitor_bus() ₮Ḥ ̆

῀⌠ mailbox monitor_to_checkerҬȂ 

1.3 monitorҬ task/function  

 

ף 1.4 monitor task monitor_bus ף ף׆̆ Ҭ ף₮ Ҭ while(1)ᴪѿ

∞ ₮Ḥ data_out_en ҹ ̆ҹ Ȃ 

 

File:tb_dadd.sv  

Class:monitor  

task  monitor_bus ();  

            item  monitor_itm;  

            while ( 1)  

            begin  

                @(vif.pcb);  

                if (vif.pcb.dadd_out_en)  

                begin  

                    monitor_itm = new();  

                    monitor_itm.addr = vif.pcb.dadd_out_addr;  

                    monitor_itm.data = vif.pcb.dadd_out     ;  

                    monitor_to_checker. put (monitor_itm);  

                end 

            end 

    endtask  :  monitor_bus  

ף 1.4 DADD system verilog monitor_busף  
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4̆checker: 

֟ ꞉ ₮ Ȃ 

 

Task/Function  

check_data()  mailbox driver_to_checker mailbox 

monitor_to_checkerҬ ̆

Ạ Ȃ 

1.4 checkerҬ task/function  

 

ף 1.5 Check task check_dataף ף׆̆ Ҭ ף₮ Ҭ while(1)ᴪѿ ∞

mailbox monitor_to_checker driver_to_checker ҹ ̆Ҍҹ ᴪ driver

monitorҬ Ȃ 

 

File:tb_dadd.sv  

Class:checker  

task  check_data ();  

            item  driver_itm;  

            item  monitor_itm;  

            while ( 1)  

            begin  

                wait ((monitor_to_checker. num() > 0) && 

(driver_to_checker. num() >0));  

                begin  

                    driver_to_checker. get (driver_itm);  

                    monitor_to_checker. get (monitor_itm);  

                    if (((driver_itm.data +1) !=  monitor_itm.data) && 

(driver_itm.addr !=  monitor_itm.addr))  

                    begin  

                        $display ( " FAIL,driver data = %h, monitor data 

= %h" ,driver_itm.data,monitor_itm.data);  

                    end 

                    else  

                    begin  

                        $display ( " PASS" );  

                    end 

                end 

            end 

   endtask  :  check_data  

ף 1.5 DADD system verilog check_data()ף  

 

5̆mailbox : 

driver_to_checker: driver ҍ checker ḤȂ 

monitor_to_checker: monitor ҍ checker ḤȂ 
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Ҭᶏ ԅ virtual interfacĕ ѿ ץ classҬ ᶛ Ȃvirtual 

interface ңҩ clockinğ master mode clocking(mcb) driver ꜚ p̆assive mode 

clocking(pcb) monitor ꜚȂ 

ף 1.6 №̆ initial Ҭ driver, monitor, checker

task/functionȂ 

Makefile ̔ 

make all 

 

ӊҬ̆ Ҭ ₮ PASS̆ Ȃ 

File:tb_dadd.sv  

initial   

    begin  

        my_driver = new(inf);  

        my_monitor = new(inf);  

        my_checker = new();  

        fork  

        begin  

            my_driver. reset_signal ();  

            #100ns;  

            my_driver. driver_bus ();  

        end 

        begin  

            my_monitor. monitor_bus ();  

        end 

        begin  

           my_checker. check_data ();  

        end 

        join_any  

end 

ף 1.6 DADD system verilog ף  

 

҉ץ system verilog ѿҩ ̆system verilog

verilog ̆ ῀ԅ ẫῃ ᶏ̆ ֲ ׆ץ

RTL ׆̆ Ḃ Ȃ s̆ystem verilog

ⱴԅ ̆ ᶏ ԍ ̂class̃ ҹ ׂ

Ȃ 

UVM ԍ system verilog ԅѿ ̆ ѿҩ ̆ ҩ

Ώ ѿ֓ ץ̆ ѿ֓ ₱ ױ ̆ ᶏ

ױ ⱴ ̆ҽҩᶛ ̆system verilog Ḥ ױ $display̆

₮ѿ֓Ḥ Ȃᵖ ₮ Ḥ ȁ ̆ ғ

Ҭ ֓Ḥ Ҍ ̆ ֓Ḥ ̆ᵬҹ ֲ ₃ҩ҉ץ ̆ ױ

ץ ѿҩ function ̆ UVM Ạױ ԅ̔ 

system verilog : $display(ñThis is my_driverò) 
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UVM:`uvm_info(ñtest_infoò,òThis is my _driverò,UVM_LOW); 

`uvm_infoҬ̆ 

ѿ Ḥ Ȃ 

ԋҩḤ ױ Ḥ Ȃ 

҈ҩ Όᵩ ≢̆ Ḥ ױ UVM_LOW̆

Ḥ Ҍ ױ UVM_HIGH̆׃ԍң ӊ UVM_MEDIUMȂ 

̔ 

 

  

1.7 UVMҬ uvm_info() log  

 

ᶛ҉ץ UVM ᶫѿ֓ ױ ̆ᶏ Ҍױ

ⱬ ̆ ῏ ѿ֓ⱳ ҉Ȃ UVM ױ

Ḃ ӊ Ȃ 

1.2.4 UVM -hello world 

ױ ӟѿ ᴪᾢ ᴪѿҩľhello worldĿ̆ hello world ף ∆

ҍ ֜ ⱳ̆ ̆ Ḃ ᴋᵥ ᵰ̆Ӟ ץ ̆ Ӈ̆

ױ ῀⌠ UVM ҕ Ȃ 

part1/hello_world UVM hello world ף̆ 1.7 ף Ȃ 

 

File :hello_world.sv  

import  uvm_pkg::* ;  

`include  " uvm_macros.svh "  

class  hello_world_env  extends  uvm_env;  

    function  new( string  name, uvm_component parent = null );  

        super . new(name, parent);  

    endfunction  :  new 

endclass  :  hello_world_env  

 

class  hello_world_test  extends  uvm_test ;  

    `uvm_component_utils (hello_world_test)  

    hello_world_env  env;  

 

    function  new( string  name, uvm_component parent = null );  

        super . new(name, parent);  

        env = new( " env" , this );  

    endfunction  :  new 

 

    task  main_phase( uvm_phase phase);  

        super . main_phase(phase);  

        phase. raise_objection ( this );  
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        #1000ns;  

        `uvm_info ( this . get_name(), " ***Hello World From UVM*** " , UVM_LOW)  

       phase. drop_objection ( this );  

    endtask  :  main_phase 

 

endclass  :  hello_world_test  

 

module tb_hello_world ();  

    initial   

    begin  

        run_test ( " hello_world_test " );  

    end 

endmodule :  tb_hello_world  

ף 1.7 UVM hello word ף  

 

ף import uvm_pkg::*; 

import ҩ uvm_pkg ῀ ҬȂ ῀ԅ ҩ ̆

hello_world ᴆ ᴪ ῒҬ uvm_test run_test()Ȃ 

include "uvm_macros.svh"; 

uvm_macros.svh ᴆ include Ȃ UVM Ҭ ѿҩ ᴆ̆

ԅᴧ ӈ̆ ѿ Ȃ 

hello_world_env ԍ uvm_env̆ uvm_env uvmҬ ̆hello_world_env

ҩ uvm Ȃ 

hello_world_test ԍ uvm_test̆ uvm_test uvm ῀ ῤ̆ UVM 

ԅ ᶛ Ȃ 

hello_world_testҬ `uvm_component_utils(hello_world)ѿҩ ̆ ҩ

ӊ ᶏ run_test(ľhello_world_testĿ)Ȃ 

hello_world_testҬ main_phase uvm_testҬ task̆ ꜚ Ȃ

ғ main_phaseῤ phase.raise_objection(this) phase.drop_objection(this), ңҩ

task phaseҬ └ ῏ ̆ ғ ̆Ҭ 1000ns

1000nsӊ Ȃ 

ױ tb Ҭ ԅ run_test()̆ run_test() uvm ѿҩ task ԍ ꜚ

uvm ̆ run_testᴰ῀ hello_world_test ԅ hello_world_test task 

main_phase()Ȃ 

Makefile  ̔פ

make hello_world 

ᴪ ₮  

  

1.8 hello world log  
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1.3   

UVM ԅ ԅ ̆ verilog system verilog ԅ

ԅң ≢̆ ң Һ ≢ ԍ system verilog

ᶫԅ ⱳ ̆ ≢ ̆ verilog ⱴ

Ȃ 

UVM ↕ ѿ ̆ ᶫԅү ̆ Һ

EDA ΐȁIPᶫ Ὲ ȂUVM ӟ ҹңҩ№ץ ̔ ѿҩ

UVM ҩ ᴆ̔driver̆  monitor̆  sequencer̆  sequencĕ  agent̆  

reference model scoreboard̕ ԋҩ UVM └̔factory └̆

phase └̆config └̆field_automation └̆objection └ Ȃ 

Ҋ ױ ῀ UVM ҕ Ȃ 
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ԑ  UVM Ҳ ᴌ 

ѿ Ҭ s̆ystem verilog ꞉ ȁ ҈ҩ ᴆ̆

№≢ ꞉ȁ Ȃ UVM Ҭ̆Ӟ ᵌ ᴆ̆ uvm_driverȁ

uvm_monitorȁuvm_sequencerȁuvm_agentȁuvm_scoreboardȁuvm_env uvm_testȂ

֓ ᴆ№ ̆ ԑ ᵬ̆῍ ѿҩ Ȃ Ҋ ׆ ₃ҩ ᴆ

׃ Ȃ 

2.1 UVM  

2.1.1 UVM ᾣ  

ӟ ᴆӊ╠̆ᾢ ԅ ᴆ ᾝ ̔uvm_object uvm_componentȂ 

1̆ uvm_object̔  

̂1 ŨVM ̂uvm_voidҹ ̃̆ uvm_object ΐ uvm῍

̆ᶛ task create()̆ copy()̆  pack/unpack()̆  compare()̆  print()̆get_name(), 

get_type_name(),̆ get_full_name() Ȃ 

     ̂2̃uvm_object ѿҩ virtual class ῒ ᶛ ̆ Ȃ 

2̆uvm_component̔  

̂1̃ ԍ uvm_object̆ new Ṝ parent ѿ

Ȃ 

̂2̃ῤ phase └ ᶏץ Ȃ 

 

 
2.1 UVMҬ ῏  
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2.1 UVM ҩ class ῏ ̆ҹԅ UVM Ҭ ҩ class̆

UVM Ҭ̆ ҩ ᴆ ᵬ ԑ῏ ץ ᵬѿ Ҍ № ⱳ Ȃ 

uvm_object ץ ᵬ ᾝ ̆ ȁ ̆ UVM Ҭ

̆ ᶫԅѿ֓ Ȃ 

uvm_component ץ ᵬ ̆ ȁ ̆ UVM

Ҭ ᴆ ̆ ᶫԅѿ֓ ⱳ Ȃ 

uvm_driver ץ ᵬ ̆ ̂ӗ ѿ׆̃ ᴰ ⌠ ѿ

̆ ׆ ↓ ̂sequencer̃ ԊⱵ̂transactions̃̆ ꜚ ⌠ױ DUT

҉Ȃ 

uvm_monitor ץ ᵬ ῃ ̆ DUT ̆ Ḥ ̆

֓Ḥ ᴰ ῒז ᴆ̆ № ̂scoreboard̃Ȃ 

uvm_sequencer ץ ᵬ Ҭ ̆ └ ֓ԊⱵ̂ transactions̃ᵥ

⌠ driverȂ 

sequence ץ ҹ Ҭ ̆ ‗ ԅ ֓ӗ ̂ԊⱵ̃ ῀

̂driver̃ Ȃ 

uvm_agent ץ ᵬ ѿҩ Ⱶ ᾝ̆ ԅ driver monitor ᴆ̆ҹ

DUT ᶫ ⱳ ̆ ῀ ₮ Ȃ 

uvm_scoreboard ץ ᵬ Ҭ ̆ № ץ̆ DUT

ҹ ̆ ᵌԍ Ҭ ’ ᵀȂ 

uvm_env ץ ᵬ ᵣ ̆ ԅ ᴆ̆ agentȁscoreboard

̆ ԅѿҩ Ȃ 

2.1.2 UVM  

UVM ҩ № ŭvm_component UVM

ᾝ ŬVM ԍuvm_component̆ new()

₱ ̆new Ṝᴪᴰ ѿҩ uvm_conponent parent ̆ ╠

̆uvmῤ ᴪ parent uvm Ȃ 

₱ ̔ 

function new (string name, uvm_component parent=null); 

ᶛ Ṝ̔ 

class my_env extends uvm_env; 

        é 

my_driver  = new("my_driver",this); 

        é 

endclass 

 

ᶛ Ṝ ѿҩ Ҭ ᶛ ̆ ץ thisף ╠ my_env̆

╠ Ȃ 

2.2  UVM new₱ ѿҩ ̔ 

1̆ uvm_top̆ ғ ѿҩ̆uvm_topᵬҹ

̆ ץ nullȂ uvm_top _top_,p ̆ Ҍ
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ᴪ ҩ ̆ ׆ uvm_test_top Ȃ 

2̆ uvm_test_top run_test ⇔ ᶛ Ȃ run_test

ָӇ̆UVM ⇔ ᶛ ҹ uvm_test_topȂ UVM

uvm_topҊ ҩ ̆ᵖ ҩ Ҍ uvm_test_top̆

ӈ Ȃ 

3̆ ѿ uvm_test_top ᶛ env̆ env ᶛ scoreboardȁreference 

modelȁagent̆ agent ᶛ sequencerȁdriver monitor̆ ֓

ӈ ̆ ғѿ new ѿ Ȃ 

  

2.2 UVMҬ  

UVM ѿ֓₱ ץ ⌠ Ḥ ̔ 

1̆get_parent()₱ ̆ ԍ ⌠ ╠ ᶛ parentȂ 

function uvm_component get_parent(); 

2̆get_child()₱ ̆ ԍѿҩ component ҩ child̆ ץ name

Ȃ 

function uvm_component get_child(string name) 

3̆get_children()₱ ̆ ԍ ⌠ childȂ 

void function get_children(ref uvm_component children[$]); 

4̆get_num_children()₱ ̆ ԍ ╠ component child Ȃ 

function int get_num_children(); 

 

2.2 UVM Ḫ ᴌ TLM 

UVM ҩ ᴆ Ҍ ̆ ҩ ᴆ ԑ Ḥᴰ

Ȃ 1.2.3 system verilog Ҭᶏ mailbox ԅ monitor⌠ checker

driver⌠ checker Ḥ̆ UVM Ҭ ᴪ ⌠ TLM̂Transaction Level model̆̃
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TLM ҹԊⱵ ̆ Ḛ Ḥ └ȂTLM Ḥ №ҹ̔portȁ

exportȁimpȁanalysis_portȁanalysis_exportȂ 

TLM ҩ ᴆҬ Ḥ ᴰ ̆TLM ץ ҹ ̆

ӗ ҩ Ҭ ꜚȂ 

 2.2.1 ⅎ  

port analysis_port̔ ᵬҹ ̆ port analysis_port

ץ , ≢ analysis_port ѿ Ḥ̂ѿҩ port ҩ imp Ȃ̃ 

export analysis_export̔ ᵬҹ Ҭ ̆ ≢

analysis_export ѿ ḤȂ 

imp̔ ᵬҹ Ȃ 

 

2.3 TLM  

 

 port̆ ̆p ӊ ԅ Ṝ̆

ӇҬ ֓ ᶏ export̆ ҉ imp̆ Ȃ 

p̆ort ץ portȁexportȁimpȂ export ץ exportȁimpȂ

imp↕ᵬҹ Ȃ׆ ץ ₮ portᴨᾢ ̆impᴨᾢ ᵞ̆ᴨᾢ

ᴨᾢ ᵞ ̂exportҌ port̃ Ȃ ≢ ̆ impȂ 

ӈ imp ᴪ ̔ 

`uvm_blocking_put_imp#(T,IMP) 

T ᴰ ̆ IMP UVM ҩ componentȂ ҉̆

putȁget ₱ /ᴋⱵ ̆TLM ѿҩ ᵬ ̆

imp component Ȃ 

  

 2.2.2  

1̆ ᴰ ҉ №ҹ put̆ get̆ transport̆ writeȂ 

̂1̃put: Ȃ ҹ ⌠ Ȃ 

task put (T t); 

̂2̃ get/peek: Ȃ ҹ ⌠ ̆ ≢

peek └ Ȃ 

task get /peek (output T t); 

̂3̃transport ̔  put ⌠ ̆ Ῥ׆ getȂ 

task transport(REQ request, output RSP response); 

̂4̃write: ԍ analysis_port̆ ҩ Ȃ imp

component₱ Ҭ ӈѿҩ write₱ ̆ analysis_port ⌠ imp ̆ᴪ ꜚ

imp write₱ Ȃ 
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function void write (T t); 

 
2.4 put ᵬ 

 
2.5 get/peek ᵬ 

 
2.6 transport ᵬ 

 

2.7 write ᵬ 

 

ᴰ׆2̆ ҉№ҹ ̔ 

̔ 

̂1̃put()̔ Ȃ 

̂2̃get()̔ Ȃ 

̂3̃peek()̔ ̆ Ҭ Ḡ Ȃ 

̔ 

try_put(); can_put(); try_get(); can_get(); try_peek(); can_peek()Ȃ ₱

ᴋⱵ ≢ ԍ ױ ṿ̆ ⱳ 1̆ 0Ȃ 

 2.2.3 Ḫ  

ң ᴆҬ Ḥ ̔analysis TLM FIFOȂ 

1̆analysis  

ayalysis port ѿ ̆Ӟ Ạ ănalysis ѿҩ

ᵬ̆ ңҩ ̔port exportȂanalysis port connect() ⌠ѿҩ
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analysis export. task write() Ȃ 

tlm UVM tlm ף̆ 2.1 ֟  tlm_producerȂ 

File:tlm_test.sv  

Class:tlm_producer  

class  tlm_producer  extends  uvm_component;  

 

    uvm_analysis_port #(tlm_item) ap_a;  

    uvm_analysis_port #(tlm_item) ap_b;  

    tlm_item  item_a;  

    tlm_item  item_b;  

 

    function  new( string  name = " tlm_producer " , uvm_component parent = null );  

        super . new(name,parent);  

        ap_a = new( " ap_a" , this );  

        ap_b = new( " ap_b" , this );  

        item_a = new();  

        item_b = new();  

    endfunction  :  new 

 

    task  main_phase( uvm_phase phase);  

        super . main_phase(phase);  

        item_a.addr = 32'h1234 ;  

        item_a.data = 31'h4321 ;  

        item_b.addr = 32'h5678 ;  

        item_b.data = 31'h8765 ;  

        ap_a. write (item_a);  

        ap_b. write (ite m_b);  

    endtask  :  main_phase 

 

endclass  :  tlm_producer  

ף 2.1 TLM tlm_producer ף  

 

ף׆ Ҭ ץ ₮ ԅ uvm_analysis_port ap_a, new₱ ԅ ᶛ

̂ ᶛ ̃̆ main_phase item_a ԅ ṿ̆ write item_a

₮ Ȃ 

ף 2.2 tlm_consumerȂ 

File:tlm_test.sv  

Class:tlm_consumer  

`uvm_analysis_imp_decl (_consumer)  

class  tlm_consumer  extends  uvm_component;  

    tlm_item  item;  

    uvm_analysis_imp_consumer  #(tlm_item,tlm_consumer) port_a;  

    uvm_blocking_get_port #(tlm_item) port_b;  
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    function  new( string  name = " tlm_producer " , uvm_component parent = null );  

        super . new(name,parent);  

        port_a = new( " port_a " , this );  

        port_b = new( " port_b " , this );  

    endfunction  :  new 

 

    task  main_phase( uvm_phase phase);  

        super . main_phase(phase);  

        port_b. get (item);  

        `uvm_info ( this . get_name(), $sformatf ( " port b trans addr = %h,data 

= %h" ,item.addr,item.data), UVM_LOW);  

    endtask  :  main_phase 

 

    task  write_consumer (tlm_item item);  

        tlm_item  item_tmp;  

        item_tmp = new item;  

        `uvm_info ( this . get_name(), $sformatf ( " port a trans addr = %h,data 

= %h" ,item_tmp.addr,item_tmp.data), UVM_LOW);  

    endtask  :  write_consumer  

 

endclass  :  tlm_consumer  

ף 2.2 TLM tlm_consumer ף  

 

ף׆ 2.2Ҭ ץ ₮̆ѿ ѿҩ define `uvm_analysis_imp_decl(_consumer)̆

ҹ ԍѿҩ componentҬ ҩ imp ̆ᴪ₮ imp ץ

ҹ̆ ץ `uvm_analysis_imp_decl ̆ ӈ ̆ ᾧ

₮ ̆ΐᵣ ҹ̔ 

̂1̃ ⱴ῀ define `uvm_analysis_imp_decl(_ ) 

̂2̃ port ҹ uvm_analysis_imp_ #(T t̆ component) port̆ ғ

write₱ ҹ task write_ (T t) 

̂3̃ ֟ ҉ connect Ȃ 

̂4̃ ֟ task wirteӊ ̆ ᴪ Ȃ 

ף 2.3 port connect Ȃ 

File:tlm_test.sv  

Class:tlm_env  

class  tlm_env  extends  uvm_env;  

    tlm_producer  tlm_pdr;  

    tlm_consumer  tlm_csr;  

    uvm_tlm_analysis_fifo  #(tlm_item) producer_to_consumer_fifo;  

 

    function  new( string  name, uvm_component parent = null );  

        super . new(name, parent);  

        tlm_pdr = new( " tlm_pdr " , this );  

        tlm_csr = new( " tlm_csr " , this );  
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        producer_to_consumer_fifo = new( " producer_to_consumer_fifo " , this );  

        tlm_pdr.ap_a. connect (tlm_csr.port_a);  

        tlm_pdr.ap_b. connect (producer_to_consumer_fifo.analysis_export);  

        tlm_csr.port_b. connect (producer_to_consumer_fifo.blocking_get_expor

t);  

    endfunction  :  new 

 

    task  main_phase( uvm_phase phase);  

        super . main_phase( phase);  

endtask  :  main_phase 

endclass  :  tlm_env  

ף 2.3 TLM tlm_environment ף  

 

 Makefile  

make tlm 

 

sim.log ҹ̔ 

 

2.8  TLM log  

 

2̆ TLM FIFO 

Ҭ̆ҹԅ TLM ̆ ֟ ᵬҹץ ̆ Ӟ

ᵬҹץ ̆ └ ̆  FIFO Ȃ 

 

2.9  TLM FIFO  

 

FIFO ѿҩ ‖̆ ҹ ׆̆ 2.0 ₮ FIFO҉ ױ

ᶏ ̆ ᵬẠԅ ̆ ᶫ ᶏ ̆ ҉ ԅף

̆ analysis_export blocking_get_export̆ ≢ ̔ FIFO

exportᵖ IMPȂ 
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2.10  TLM FIFO  

 

ΐᵣ ҹ̔ 

̂1̃ ֟ ᵬҹ ץ analysis_port writeΏ῀ FIFO Ȃ 

̂2̃ ᵬҹ get fifo  

̂3̃ ֟ analysis_port connectҍ analysis fifo analysis_export

̆ uvm_blocking_get_port connect ⌠ tlm_analysis_fifo

blocking_get_export ̆ Ḡ Ȃ 

ף 2.4Ҭ tlm_producer ap_b connectҍ producer_to_consumer_fifo

t̆lm_ consumerҍ producer_to_consumer_fifo ̆ tlm_consumerҬ main_phase 

⌠ port_bҬ ṿȂ 

 

File:tlm_test  

Class:tlm_env  

function  new( string  name, uvm_component parent = null );  

        super . new(name, parent);  

        tlm_pdr = new( " tlm_pdr " , this );  

        tlm_csr = new( " tlm_csr " , this );  

        producer_to_consumer_fifo = new( " producer_to_consumer_fifo " , this );  

        tlm_pdr.ap_a. connect (tlm_csr.port_a);  

        tlm_pdr.ap_b. connect (producer_to_consumer_fifo.analysis_export);  

        tlm_csr.port_b. connect (producer_to_consumer_fifo.blocking_get_expor

t);  

    endfunction  :  new 

 

ף 2.4 TLM TLM FIFO ף  

 

ӊ sim.log ҹ̔ 

 

2.11  TLM FIFO ᴏ log  

2.3 driver ꜠  

2.3.1 item 

ץ ԍ uvm_sequence_item, ҹ sequence item ̆ Ҥ ѿ Ạ

↓ ̆ ҹ ѿ ұ Ȃῤ Ṣץ system verilog

֟ Ҍ Ȃ sequence item ҍ DUT֜ԑ ᾝ̆Ӟ ᴰ

ᾝȂ DADD , ᾝ addr, data, enableȂ׆ DADD

sequence_itemҹ̔ 

File:dadd_item.sv  

Class :dadd_item  

class  dadd_item  extends  uvm_sequence_item ;  
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    rand bit         data_en;  

    rand bit  [ 31: 0] data;  

    rand bit  [ 31: 0] addr;  

    extern  function  new( string  name =" dadd_item " );  

endclass :  dadd_item  

 

function  dadd_item ::  new( string  name =" dadd_item " );  

    super . new(name);  

endfunction :  new 

ף 2.5 driverⱴ῀ itemף  

2.3.2 driver ꜠  

driver ꜚ ѿҩ ̆ ԍ uvm_driver̆ ᵬ ꜚ ̆ 

part1/driver UVM driver ף̆ 2.6 №Ȃ 

File:dadd_driver.sv  

Class:dadd_driver  

task  dadd_driver ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

    item = new();  

    wait (tb_dadd.dadd_if.reset_n);  

    @( posedge tb_dadd.dadd_if.clk);  

    forever   

    begin  

        item. randomize ();  

        if (item.data_en)  

        begin  

            tb_dadd.dadd_if.mcb.dadd_in_en <= item.data_en;  

            tb_dadd.dadd_if.mcb.dadd_in <= item.data;  

            tb_dadd.dadd_if.mcb.dadd_in_addr <= item.addr;  

        end 

        else   

        begin  

            tb_dadd.dadd_if.mcb.dadd_in_en <= 0;  

            tb_dadd.dadd_if.mcb.dadd_in <= 0;  

            tb_dadd.dadd_if.mcb.dadd_in_addr <= 0;  

        end 

        @( posedge tb_dadd.dadd_if.clk);  

        tb_dadd.dadd_if.dadd_in_en      <= 0 ;  

        tb_dadd.dadd_if.dadd_in_addr    <= 0 ;  

        tb_dadd.dadd_if.dadd_in         <= 0 ;  

    end 



 

32 

 

endtask :  main_phase 

ף 2.6 driverⱴ῀ driverҬ main_phase ף  

 

dadd_driver  main_phaseҬ dadd_item ᶛ ̆ item.data_enҹ

item.addr item.data ԅ tb_dadd interfaceȂ 

dadd_test.sv ᴆҬ Ώ test̔ dadd_rand_test̆ ף 2.7 ץ ₮ dadd_rand_test

new₱ driver ԅ ᶛ ̆ main_phaseҬ phase.raise_objection(this)

phase.drop_objection(this)└ Ȃ 

 

File:dadd_test.sv  

Class:dadd_rand_test  

task  dadd_rand_test ::  main_phase( uvm_phase phase);  

    super . main_phase(phase);  

    uvm_top. print_topology ();  

    phase. raise_objection ( this );  

    #100000ns;  

    phase. drop_objection ( this );  

endtask  :  main_phase 

ף 2.7 driverⱴ῀ dadd_rand_testҬ main_phase ף  

 

ᴆ tb_dadd.svҬ DUTᶛ ȁⱴ῀ interface UVM ῀ run_test()Ȃ 

hello_worldҬ run_test(string test_name = ľĿ) ᴰ῀ testcase

testcase ꜚ Ȃ ӊ ץ פ +UVM_TESTNAME ̆ᴰ῀

testcaseȂ 

MakefileҬᴏ Ҭⱴ῀+UVM_TESTNAME=dadd_rand_test 

Makefile  ̔פ

make all 

ꜚ Ȃ 

 
  

2.12  DADD driver ᴆⱴ῀ ᴏ  

 

ⱴ῀ driverӊ ҹ̔ 
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2.13  driverⱴ῀ UVM  

 

 

ҹ̔ 

 

2.14  driverⱴ῀ UVM  

2.4 sequencer  

sequencer UVM Ҭ ᴆ̆ uvm_component ᵬ̆ ᴂ ꞉ sequence

֟ driver̆ sequence ֟ ꞉̆῏ԍ sequence └

Ȃ 

sequencer sequence ꞉ ֟ ׆ driver▫ ₮ ̆ driver

Ạ ꞉ ꜚ̆ ꞉ ֟ sequenceҬ֟ ̆ sequence_item ᵬӗ

̆sequence ҹ Ҭ ̆ ‗ ԅ ֓ӗ ̂sequence_item̃

῀ ̂driver̃ s̆equencer ץ ᵬ Ҭ ̆ └ ֓ԊⱵ̂ transactions̃

ᵥ ⌠ driverȂ 
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sequence uvm_object ̆ ԍ uvm_sequencĕ uvm_sequence_item

№ Ȃ 

sequence  

1̆body₱ ̔ ₱ ̆ task bodyῤ driver

̆ ץ ҩ itemȂ 

2̆`uvm_send ԍ ⌠ sequencerȂ 

3̆sequence ꜚ start₱ Ȃ 

part1/sequencer UVM sequencer ף̆ 2.8 DADD sequencer

ף ̆ ҩף ̆ ҹ uvm_sequencer ҩ sequencer ѿ֓

ԅ̆ Ҍ ӈȂ 

 

File:dadd_sequencer  

Class :dadd_sequencer  

class  dadd_rand_sequencer  extends  uvm_sequencer #(dadd_item);  

    virtual dadd_interface  vif;  

    `uvm_component_utils (dadd_rand_sequencer)  

    extern  function  new( string  name =" dadd_rand_sequencer " ,  uvm_component 

parent);  

endclass :  dadd_rand_sequencer  

 

function  dadd_rand_sequencer ::  new( string  name =" dadd_rand_sequencer " ,  

uvm_component parent);  

    super . new(name, parent);  

endfunction :  new 

ף 2.8 sequencerⱴ῀ dadd_rand_sequencerף  

 

ף 2.9 DADD sequence ף ̆task body ꜚӊ ꜚ ̆

body₱ Ҭ item ᾢ № ̆ ̆ uvm_send

sequencerȂ 

 

File :dadd_sequence.sv  

Class:dadd_rand_sequence  

class  dadd_rand_sequence  extends  uvm_sequence;  

    dadd_item  item;  

    function  new( string  name = " dadd_rand_sequence " );  

        super . new(name);  

    endfunction  :  new 

     

    task  body();  

        repeat ( 10) begin  

            item = new();  

            item. randomize ();  

            `uvm_send(item)  
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        end 

    endtask  :  body 

endclass  :  dadd_rand_sequence  

 

ף 2.9 sequencerⱴ῀ dadd_rand_sequenceף  

 

dadd_driverף Ҭ̆seq_item_port uvm_driver Ҭ ӈ ѿҩ ̆ ҩ

҉ ҍ sequencer seq_item_export connect₱ ̂seq_item_export

uvm_sequencer Ҭ ӈ ѿҩ Ȃ̃ 

seq_item_port get_next_item sequencerҬ ̆ ꜚ DUT̆

ף 2.10 Ȃ 

File:dadd_driver.sv  

Class:dadd_driver  

task  dadd_driver ::  main_phase( uvm_phase phase);  

    wait (tb_dadd.dadd_if.reset_n);  

    @( posedge tb_dadd.dadd_if.clk);  

    forever   

    begin  

        seq_item_port. get_next_item (req);  

        if (req.data_en)  

        begin  

            tb_dadd.dadd_if.mcb.dadd_in_en <= req.data_en;  

            tb_dadd.dadd_if.mcb.dadd_in <= req.data;  

            tb_dadd.dadd_if.mcb.dadd_in_addr <= req.addr;  

        end 

        else   

        begin  

            tb_dadd.dadd_if.mcb.dadd_in_en <= 0;  

            tb_dadd.dadd_if.mcb.dadd_in <= 0;  

            tb_dadd.dadd_if.mcb.dadd_in_addr <= 0;  

        end 

        @( posedge tb_dadd.dadd_if.clk);  

        tb_dadd.dadd_if.dadd_in_en      <= 0 ;  

        tb_dadd.dadd_if.dadd_in_addr    <= 0 ;  

        tb_dadd.dadd_if.dadd_in         <= 0 ;  

        seq_item_port. item_done ();  

    end 

endtask :  main_phase 

ף 2.10 sequencerⱴ῀ driver main_phaseף  

 

dadd_rand_testҬ driver seq_item_portҍ sequencer seq_item_export

Ȃ main_phaseҬ start₱ ꜚ sequenceȂ 
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function  dadd_rand_test ::  new( string  name =" dadd_rand_test " , uvm_component 

parent = null );  

    super . new(name,parent);  

    drv = new( " drv " , this );  

    sqr = new( " sqr " , this );  

    seq = new( " seq" );  

    drv.seq_item_port. connect (sqr.seq_item_export);  

endfunction  :  new 

ף 2.11 sequencerⱴ῀ dadd_rand_testҬ driver sequencer tlm port

ף  

 

 

Makefile ̔ 

make all 

ᴏ ꜚ Ȃ 

ⱴ῀ sequencer sequenceӊ ҹ̔ 

 

2.15  sequencerⱴ῀ UVM  

 

ҹ 2.16̆ ̔ 

1̆sequence ԍ uvm_object Ҍ ԍ uvm_component ץ Ҭ Ȃ 

2̆driver seq_item_export sequencer seq_item_port UVM Ҭ ӈ

̆ ӈȂ 
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2.16  sequencerⱴ῀ UVM  

 

2.5 monitor  

monitor ᵬ DUT ҹ̆monitor DUT ̆ ῒ

֜ reference model scoreboard Ȃ ⱳ Һ Ḥ

ȁ Ȃ 

monitor №ҹң monitor̆ ѿ ῀ reference model̆ ױ

imonitor̆ ҹָӇҌ driver refrence model?ң ̔ 

1̆driverҬ Ҍѿ ̆ ӊ Ạῒז ̆

monitor Ȃ 

2̆ driver ꜚ ӊ ̆ ꜚ ̆ ҹ

monitor ⌠Ȃ 

ѿ monitor ₮ reference model̆ ױ omonitorȂ 

part1/monitor UVM monitor ף̆ 2.12 dadd_imonitor ף ̆

main_phaseҬ ᾢ reset_nḤ ҹ ̆ҹ ӊ Ῥ DADD ῀ Ȃ 

 

File:dadd_imonitor.sv  

Class:dadd_imonitor  

task  dadd_imonitor ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

 

    wait (tb_dadd.dadd_if.reset_n);  
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    forever   

    begin  

        if (tb_dadd.dadd_if.pcb.dadd_in_en)  

        begin  

            item = new();  

            item.data_en = tb_dadd.dadd_if.pcb.dadd_in_en;  

            item.data    = tb_dadd.dadd_if.pcb.dadd_in;  

            item.addr    = tb_dadd.dadd_if.pcb.dadd_in_addr;  

            $display ( " dadd_imonitor,item.addr = %h, item.data 

= %h" ,item.addr,item.data);  

        end 

        @( posedge tb_dadd.dadd_if.clk);  

    end 

endtask :  main_phase 

ף 2.12 monitorⱴ῀ dadd_imonitorף  

 

ף 2.13 dadd_omonitor ף ̆ main_phaseҬ ᾢ reset_nḤ ҹ ̆ҹ

ӊ Ῥ DADD ₮ Ȃ 

File:dadd_ omonitor.sv  

Class:dadd_omonitor  

task  dadd_omonitor ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

 

    wait (tb_dadd.dadd_if.reset_n);  

    forever   

    begin  

        @( posedge tb_dadd.dadd_if.clk);  

        if (tb_dadd.dadd_if.pcb.dadd_out_en)  

        begin  

            item = new();  

            item.data_en = tb_dadd.dadd_if.pcb.dadd_out_en;  

            item.data    = tb_dadd.dadd_if.pcb.dadd_out;  

            item.addr    = tb_dadd.dadd_if.pcb.dadd_out_addr;  

            $display ( " dadd_omonitor,item.addr = %h, item.data 

= %h" ,item.addr,item.data);  

        end 

    end 

endtask :  main_phase 

ף 2.13 monitorⱴ῀ dadd_omonitorף  

 

Makefile ̔ 

make all 

log ѿѿ Ȃ 
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2.17  monitor ᴏ log  

 

ⱴ῀ imonitor omonitorӊ UVM ҹ̔ 

  

2.18  monitorⱴ῀ UVM  

 

ҹ̔ 

  

2.19  monitorⱴ῀ UVM  
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2.6 agent ש  

agent ף ̆ ԍ uvm_component̆ᵬ driver̆ sequencer monitor

̆ ̆ ꜚ Ȃ Ҭᴪ ⌠

̆Ҍ № Ҍ agent̆ Ḃԍ ̆ 

DADD uvm №ԅңҩ agent̆ ѿҩ ῀ iagent̆ ѿҩ ₮

oagentȂ 

part1/agent UVM agent ף̆ 2.14 iagent ף ̆ ԅ sequencer̆

driver̆ imonitorȂ 

File:dadd_iagent.sv  

Class :dadd_iagent  

class  dadd_iagent  extends  uvm_agent;  

 

    dadd_sequencer   sqr;  

    dadd_driver      drv;  

    dadd_imonitor    imon;  

 

    extern  function  new( string  name =" dadd_iagent " ,  uvm_component parent);  

endclass :  dadd_iagent  

 

function  dadd_iagent ::  new( string  name =" dadd_iagent " ,  uvm_component 

parent);  

    super . new(name, parent);  

    drv = new( " drv " , this );  

    sqr = new( " sqr " , this );  

    imon = new( " imon" , this );  

    drv.seq_item_port. connect (sqr.seq_item_export);  

endfunction :  new 

ף 2.14 agentⱴ῀ dadd_iagentף  

 

ף 2.15 oagent ף ̆ ԅ omonitorȂ 

File:dadd_oagent.sv  

Class:dadd_oagent  

class  dadd_oagent  extends  uvm_agent;  

 

    dadd_omonitor    omon; 

 

    extern  function  new( string  name =" dadd_oagent " ,  uvm_component parent);  

endclass :  dadd_oagent  

 

function  dadd_oagent ::  new( string  name =" dadd_oagent " ,  uvm_component 

parent);  

    super . new(name, parent);  
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    omon = new( " omon" , this );  

endfunction :  new 

ף 2.15 agentⱴ῀ dadd_oagentף  

Makefile ̔ 

make rand 

ⱴ῀ iagent oagentӊ UVM ҹ̔ 

  

2.20  agentⱴ῀ UVM  

 

ҹ̔ 

  

2.21  agentⱴ῀ UVM  
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2.7 reference model  

reference model ԍ uvm_component̆ ᵬ ԍ ̆

ҹ ҍ ץ̆ Ḡ Ȃ reference model̆ ץ

̆⁞ ֲ Ȃ 

reference model imonitor ῀ ₮ ₮

̆ ⌠ scoreboard Ạ Ȃ 

imonitorҍ reference model ԅ TLM FIFO Ḥ ̆ imonitor ԅ

uvm_analysis_port̆ ӊ write ₮ Ȃ 

part1/reference UVM reference ף̆ 2.16 dadd_imonotor TLM

reference modelȂ 

File:dadd_imonitor.sv  

Class:dadd_imonitor  

task  dadd_imonitor ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

 

    wait (tb_dadd.dadd_if.reset_n);  

    forever   

    begin  

        @( posedge tb_dadd.dadd_if.clk);  

        if (tb_dadd.dadd_if.pcb.dadd_in_en)  

        begin  

            item = new();  

            item.data_en = tb_dadd.dadd_if.pcb.dadd_in_en;  

            item.data    = tb_dadd.dadd_if.pcb.dadd_in;  

            item.addr    = tb_dadd.dadd_if.pcb.dadd_in_addr;  

            $display ( " dadd_imonitor,item.addr = %h, item.data 

= %h" ,item.addr,item.data);  

            ap. write (item);  

        end 

    end 

endtask :  main_phase 

ף 2.16 reference modelⱴ῀ dadd_imonitorҬ tlm port

refrence model ף  

 

ԍ agent monitor ԅ ̆agent ᵬҹѿҩ ᵣ ֜ԑ ᴆ̆

imonitor uvm_analysis_port ῀⌠ iagent̆ iagent reference modelȂ 

File:dadd_iagent.sv  

Class:dadd_iagent  

function  dadd_iagent ::  new( string  name =" dadd_iagent " ,  uvm_component 

parent);  

    super . new(name, parent);  

    drv = new( " drv " , this );  
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    sqr = new( " sqr " , this );  

    imon = new( " imon" , this );  

    drv.seq_item_port. connect (sqr.seq_item_export);  

    ap = imon.ap;  

endfunction :  new 

ף 2.17 reference modelⱴ῀ iagentҬ port ף  

 

reference model ԅ uvm_blocking_get_port̆ get_dadd_pkt iagent

῀ ̆ main_phaseҬ ⱴ 1 ᵬȂ 

 

File:dadd_refmodel.sv  

Class:dadd_refmodel  

task  dadd_refmodel ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

    while ( 1)  

    begin  

        get_dadd_pkt (item);  

        item.data =item.data + 1;  

        $display ( " dadd_refmodel item.addr = %h, item.data 

= %h" ,item.addr,item.data);  

    end 

endtask :  main_phase 

 

task  dadd_refmodel ::  get_dadd_pkt ( output  dadd_item  item);  

    dadd_item  item_tmp;  

    port. get (item_tmp);  

    item = new item_tmp;  

endtask  :  get_dadd_pkt  

ף 2.18 reference modelⱴ῀ dadd_reference ף  

 

dadd_rand_testҬ reference model ᶛ ̆ ԅ TLM FIFOҍ iagent

reference model Ȃ 

 

File:dadd_test.sv  

Class:dadd_rand_test  

function  dadd_rand_test ::  new( string  name =" dadd_rand_test " , uvm_component 

parent = null );  

    super . new(name,parent);  

    iagt = new( " iagt " , this );  

    oagt = new( " oagt " , this );  

    refmdl = new( " refmdl " , this );  

    seq = new( " seq" );  

    dadd_iagt_to_refmdl_fifo = new( " dadd_iagt_to_refmdl_fifo " , this );  

    iagt.ap. connect (dadd_iagt_to_refmdl_fifo.analysis_export);            
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    refmdl.port. connect (dadd_iagt_to_refmdl_fifo.blocking_get_export);  

endfunction  :  new 

ף 2.19 reference modelⱴ῀ dadd_rand_test ף  

 

Makefile ̔ 

make all 

ᴏ sim.log r̆eference model Ḥ ҍ ₮Ḥ ѿ

Ȃ 

 

2.22  reference modelⱴ῀ ᴏ log  

 

  

2.23  reference modelⱴ῀ ᴏ  

 

 

ⱴ῀ imonitor omonitorӊ UVM ҹ̔ 
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2.24  reference modelⱴ῀ UVM  

 

ҹ̔ 

 

  

2.25  reference modelⱴ῀ UVM  

2.8 scoreboard ⅎ  

scoreboard № ԍ uvm_component̆ᵬ ԍ№ DUT ҹ̆

∞ Ȃ ᴪ DUT ₮ ҍ reference model ̆

ꜚ ѿ Ȃ 

  scoreboardҍ reference model scoreboardҍ reference Ḥ ᶏ ԅ TLM 

FIFOȂ 

part1/scoreboard UVM scoreboard ף̆ 2.20 scoreboard ף ̆

main_phaseҬ reference model scoreboard ̆ ̆

₮ ̆ ↕ ₮ PASSȂ 

 

File :dadd_scoreboard.sv  

Class:dadd_scoreboard  

task  dadd_scoreboard ::  main_phase( uvm_phase phase);  

    dadd_item  dadd_exp_item, dadd_act_item, tmp_dadd_exp_item;  

    fork  

        while ( 1)  

        begin  

          exp_port. get (dadd_exp_item);  

          dadd_exp_queue. push_front (dadd_exp_item);  

        end 

        while ( 1)  
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        begin  

            act_port. get (dadd_act_item);  

            begin  

                wait (dadd_exp_queue. size () >0);  

                tmp_dadd_exp_item = dadd_exp_queue. pop_back();  

                if ((tmp_dadd_exp_item.addr !=  dadd_act_item.addr) && 

(tmp_dadd_exp_item.data !=  dadd_act_item.data))  

                begin  

                    $display ( $sformatf ( " Transaction miss 

match! \ nExpect_addr: %h,Expect_data: %h\ nActual_addr: %h,Expect_data: %h\ n" , 

tmp_dadd_exp_item.addr,tmp_dadd_exp_item.data,dadd_act_item.addr,dadd_act_item

.data));  

                end 

                else   

                begin  

                    $display ( " DADD_PASS" );  

                end 

            end 

        end 

    join  

endtask :  main_phase 

ף 2.20 scoreboardⱴ῀ dadd_scoreboardҬ ף  

 

dadd_rand_testҬ ԅ ᶛ ̆ TLM FIFO ԅ Ȃ 

 

File:dadd_test.sv  

Class:dadd_rand_test  

function  dadd_rand_test ::  new( string  name =" dadd_rand_test " , uvm_component 

parent = null );  

    super . new(name,parent);  

    iagt = new( " iagt " , this );  

    oagt = new( " oagt " , this );  

    refmdl = new( " refmdl " , this );  

    scb = new( " scb" , this );  

    seq = new( " seq" );  

    dadd_iagt_to_refmdl_fifo = new( " dadd_iagt_to_refmdl_fifo " , this );  

    dadd_oagt_to_scb_fifo = new( " dadd_oagt_to_scb_fifo " , this );  

    dadd_refmdl_to_scb_fifo = new( " dadd_refmdl_to_scb_fifo " , this );  

    iagt.ap. connect (dadd_iagt_to_refmdl_fifo.analysis_export);             

  

    refmdl.port. connect (dadd_iagt_to_refmdl_fifo.blocking_get_export);  

    oagt.ap. connect (dadd_oagt_to_scb_fifo.analysis_export);              

    scb.act_port. connect (dadd_oagt_to_scb_fifo.blocking_get_export);  

    refmdl.ap. connect (dadd_refmdl_to_scb_fifo.analysis_export);  
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    scb.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get_export);  

endfunction  :  new 

ף 2.21 scoreboardⱴ῀ dadd_rand_test ף  

 

Makefile  

make rand 

ᴏ sim.log ̆ PASSȂ 

ⱴ῀ scoreboardӊ UVM ҹ̔ 

 

2.26   scoreboardⱴ῀ UVM  

 

ҹ̔ 

 

2.27  scoreboardⱴ῀ UVM  
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2.9 environment  

UVM environment ԍ uvm_component̆ ԍ ҩ DUT ᴆ

ѿ Ȃ  agent, scoreboard, refrence_modelץ functional 

coverage collector ̆ env ץ envȂ 

҉ץ׆ ף Ҭ ץ ₮ UVM ҩ ᴆ ץ uvm_testҬ̆ᵖ ⌠ test 

case ̆ ᴪ ҩ ᴆ ⌠ UVM environmentҬȂ 

part1/environment UVM environment ף̆ 2.22 environment ף ̆

iagent̆ oagent̆ reference model̆ scoreboardץ analysis FIFO ԅ ̆

analysis FIFO ԅ Ȃ 

 

File:dadd_environment.sv  

Class :dadd_environment  

class  dadd_environment  extends  uvm_env;  

    dadd_iagent  iagt;  

    dadd_oagent  oagt;  

    dadd_refmodel  refmdl;  

    dadd_scoreboard  scb;  

    uvm_tlm_analysis_fifo  #(dadd_item) dadd_iagt_to_refmdl_fifo;  

    uvm_tlm_analysis_fifo  #(dadd_item)  dadd_oagt_to_scb_fifo;  

    uvm_tlm_analysis_fifo  #(dadd_item) dadd_refmdl_to_scb_fifo;  

    extern  function  new( string  name =" dadd_environment " ,  uvm_component 

parent);  

endclass :  dadd_environment  

 

function  dadd_environment ::  new( string  name =" dadd_environm ent " ,  

uvm_component parent);  

    super . new(name, parent);  

    iagt = new( " iagt " , this );  

    oagt = new( " oagt " , this );  

    refmdl = new( " refmdl " , this );  

    scb = new( " scb" , this );  

    dadd_iagt_to_refmdl_fifo = new( " dadd_iagt_to_refmdl_fifo " , this );  

    dadd_oagt_to_scb_fifo = new( " dadd_oagt_to_scb_fifo " , this );  

    dadd_refmdl_to_scb_fifo = new( " dadd_refmdl_to_scb_fifo " , this );  

    iagt.ap. connect (dadd_iagt_to_refmdl_fifo.analysis_export);             

   

    refmdl.port. connect (dadd_iagt_to_refmdl_fifo.blocking_get_export);  

    oagt.ap. connect (dadd_oagt_to_scb_fifo.analysis_export);              

    scb.act_port. connect (dadd_oagt_to_scb_fifo.blocking_get_export);  

    refmdl.ap. connect (dadd_refmdl_to_scb_fifo.analysis_export);  

    scb.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get_export);  

endfunction :  new 
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ף 2.22 environmentⱴ῀ dadd_environment ף  

 

dadd_rand_testҬ dadd_environment ԅ ᶛ Ȃ 

 

File:dadd_test.sv  

Class:dadd_rand_test  

class  dadd_rand_test  extends  uvm_test ;  

    `uvm_component_utils (dadd_rand_test)  

    dadd_environment  env;  

    dadd_rand_sequence  seq;  

    extern  function  new( string  name =" dadd_rand_test " , uvm_component parent 

= null );  

    extern  task  main_phase( uvm_phase phase);  

endclass :  dadd_rand_test  

 

function  dadd_rand_test ::  new( string  name =" dadd_rand_test " , uvm_component 

parent = null );  

    super . new(name,parent);  

    seq = new( " seq" );  

    env = new( " env" , this );  

endfunction  :  new 

ף 2.23 environmentⱴ῀ dadd_rand_test ף  

 

Makefile ̔ 

make all 

sim.log ₮ PASSȂ 

ⱴ῀ environmentӊ UVM ҹ̔ 
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2.28   environmentⱴ῀ UVM  

 

ҹ̔ 

 

 

2.29  environmentⱴ῀ UVM  

 

̆ ҩ UVM ̆ ױ UVM ᶫ function 

uvm_top.print_topology () ₮ ҩ ̆ ӊ

Ȃ 

dadd_rand_test main_phaseҬ uvm_top.print_topology ()ӊ ̆sim.log

Ḥ ҹ̔ 
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2.30  environmentⱴ῀ uvm_top.print_topology  

 

̆ ԅѿҩ UVM ̆ᵖ ҩ ̆ ѿ֓ └

Ȃ 

2.10  

׃ ԅ UVM ѿҩ UVM ҩ ᴆ̔driver̆ monitor̆

sequencer̆ sequencĕ agent̆ reference model scoreboardȂ ҩ ᴆ ῒ ⱳ

ᴋȂ 

driver ꜚ ̆ ꞉Ḥ ῒ ⌠ DUTȂ 

monitor ̆ DUT ῒ № Ȃ 

sequencer ̆ └ ҩ ꞉ ₮ ᴂ Ȃ 

agent ף ̆ ᴆ Ȃ 

reference model ̆ ᶫԅѿҩ ‰ ‰ DUT Ȃ 
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scoreboard № ̆ ᶫ Ȃ 

environment̔ ҩ ̆ ѿ֓ ᴆ agent̆ reference model̆

scoreboard ᶛ Ȃ 

ᶏ ֓ ᴆ̆UVM ̆ Ḡ

Ȃ ̆UVM ᶫԅү └ ֲ ̆ᶏ

UVM ⱴ Ȃ 
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Ҏ  UVM ┼ 

3.1 factory ┼ 

└Ҍ UVM └̆ └Ȃ Ҭ

Ҭ ңҩ̔ ֟ ̆ └ ԍ ⇔ ѿ ᴋⱵ֜

ѿ ̆ ᵣ Ȃ 

ᶫԅѿ ⇔ ̆ᶏף ԍ Ȃ

⇔ Ҭ̆ ץ ̆ ף ̆

⇔ ̆ ԅ ӊ Ȃ UVM Ҭ └Ӟ

̆ ҹԅ Ύ ᶛ Ḃ Ύ ᶛȂ 

└ ҈ҩ №̆≢ Ύ ⇔̆ ̆ Ȃpart1/factory UVM factory

└ ̆ dadd Ҭ data_enḤ ̆ factory

└ dadd_driver dadd_fixen_driver̆ ץ data_enḤ ҹ 1Ȃ 

3.1.1 ῳ 

ᵰ⇔ ѿҩ ̆ ѿҩ UVM └ Ύ̆ Ύ ҹ component

object ѿҩ ҬץḂԍץ ᶏ Ȃ 

ңҩ Ύ define̔  

Ύ component̔ `uvm_component_utils(class_type_name) 

Ύ object̔ `uvm_object_utils(class_type_name) 

Ҭ dadd_driver `uvm_component_utils() Ύ̆ ף 3.1 : 

File:dadd_driver.sv  

Class:dadd_driver  

class  dadd_driver  extends  uvm_driver  #(dadd_item);  

    `uvm_component_utils (dadd_driver)  

    extern  function  new( string  name =" dadd_driver " ,  uvm_component parent = 

null );  

    extern  task  main_phase( uvm_phase phase);  

endclass :  dadd_driver  

ף 3.1 └ uvm_compoent_utils dadd_driver Ύ ף  

 

dadd_fixen_driver̆ Ӟ `uvm_component_utils() Ύ data_in_enḤ

ҹ 1̆ ף 3.2 ̔ 

 

File :dadd_fixen_driver.sv  

Class:dadd_fixen_driver  

class  dadd_fixen_driver  extends  dadd_driver ;  

    `uvm_component_utils (dadd_fixen_driver)  
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    extern  function  new( string  name =" dadd_fixen_driver " ,  uvm_component 

parent = null );  

    extern  task  main_phase( uvm_phase phase);  

endclass :  dadd_fixen_driver  

 

function  dadd_fixen_driver ::  new( string  name =" dadd_fixen_driver " ,  

uvm_component parent = null );  

    super . new(name, parent);  

endfunction :  new 

 

task  dadd_fixen_driver ::  main_phase( uvm_phase phase);  

    wait (tb_dadd.dadd_if.reset_n);  

    forever   

    begin  

        seq_item_port. get_next_item (req);  

        @( posedge tb_dadd.dadd_if.clk);  

        tb_dadd.dadd_if.mcb.dadd_in_en <= 1'b1 ;  

        tb_dadd.dadd_if.mcb.dadd_in <= req.data;  

        tb_dadd.dadd_if.mcb.dadd_in_addr <= req.addr;  

        seq_item_port. item_done ();  

    end 

endtask :  main_phase 

 

ף 3.2 └Ҭ dadd_fixen_driver ף  

 

3.1.2 ∕  

└ ⇔ ╠ ̆ ᶛ ̆ ⌠ create₱  ̔

static function T create(string name, uvm_component parent, string context = " ") 

uvm_component parent̆ ԍ uvm_object ↕Ҍ ̆

ԍ ԅ new₱ ̆ ԍ uvm_component Ȃ 

create₱ ᶏ ̔ 

comp_type::type_id::create(string name, uvm_component parent); 

object_type::type_id::create(string name); 

comp_type object_type ѿҩ ұ̆Ҍ ḱ ̆ғ

Ȃ Ȃ get_type_name₱ ץ Ȃ 

type_id ⇔ ̆ ⇔ ᶛ Ȃ 

ף 3.3 dadd_driver ⇔ Ȃ 

File:dadd_iagent.sv  

Class:dadd_iagent  

class  dadd_iagent  extends  uvm_agent;  

    `uvm_component_utils (dadd_iagent)  
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    uvm_analysis_port  #(dadd_item) ap;  

    dadd_rand_sequencer   sqr;  

    dadd_driver      drv;  

    dadd_imonitor    imon;  

 

    extern  function  new( string  name =" dadd_iagent " ,  uvm_component parent);  

endclass :  dadd_iagent  

 

function  dadd_iagent ::  new( string  name =" dadd_iagent " ,  uvm_component 

parent);  

    super . new(name, parent);  

    drv = dadd_driver ::  type_id ::  create ( " drv " , this );  

    sqr = dadd_rand_sequencer ::  type_id ::  create ( " sqr " , this );  

    imon = dadd_imonitor ::  type_id ::  create ( " imon" , this );  

    drv.seq_item_port. connect (sqr.seq_item_export);  

    ap = imon.ap;  

endfunction :  new 

ף 3.3 └ iagentҬ dadd_driver ⇔ ף  

 

3.1.3  

└ Ҍḱ ף ̆ ץ

ῤ ᴆ ̂overridẽ̆׆ ף Ȃ 

1̆ ̔ 

̆ ΐᵣ ̔ 

set_inst_override_by_type(original_type, override_type, full_inst_path ) 

ῃ ̔ 

set_type_override_by_type(original_type, override_type) 

̆ ΐᵣ ̔ 

set_type_override_by_name (string original_type_name,string override_type_name,bit 

replace=1) 

ῃ ̔ 

set_inst_override_by_name (string relative_inst_path, string original_type_name, 

string override_type_name) 

№ set_inst_override_by_type ̆ component ᴆҬҍ

component ᴆҬҌ ̕ 

 

2̆  

̂1̃ Ύ⌠ factoryҬ̂uvm_object/component_utils()̃ 

̂2̃ᶏ factory └ ף type_id::create() ᶛ ̆ Ҍ new() Ȃ 

̂3̃ ҍ ῏ ̆ ̆ ҍ ∆
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῏ Ȃ 

̂4̃componentҍ objectҌ ԑ Ȃ 

̂5̃ ᶛ ӊ╠Ȃ 

Ҭҹԅ Ҍ DADD ҉ dadd_fixen_driver

dadd_driver ̆ 3.1.1 Ύ Ҭ dadd_driver dadd_fixen_driver

`uvm_component_utile ԅ Ύ ̆ Ӈ dadd_fixen_testҬ ץ

set_type_override_by_by_type ף̆ 3.4 dadd_driver ף Ȃ 

 

File:dadd_test.sv  

Class:dadd_fixen_test  

class  dadd_fixen_test  extends  uvm_test ;  

    `uvm_component_utils (dadd_fixen_test)  

    dadd_environment  env;  

    dadd_rand_sequence  seq;  

    extern  function  new( string  name =" dadd_fixen_test " , uvm_component parent 

= null );  

    extern  task  main_phase( uvm_phase phase);  

endclass :  dadd_fixen_test  

 

function  dadd_fixen_test ::  new( string  name 

=" dadd_fixen_test " , uvm_component parent = null );  

    super . new(name,parent);  

    set_type_override_by_type ( dadd_driver :: get_type (), dadd_fixen_driver :: ge

t_type ());  

    seq = dadd_rand_sequence ::  type_id ::  create ( " seq" );  

    env = dadd_environment ::  type_id ::  create ( " env" , this );  

endfunction  :  new 

ף 3.4 └ dadd_fixen_testҬ dadd_driver ҹ

dadd_fixen_driverף  

 

ף Ҭ ̔ 

̂1̃ dadd_fixen_driver ᶛ Ȃ 

̂2̃ set_type_override_by_by_type env = dadd_environment :: type_id :: 

create("env",this)ӊ╠Ȃ 

 

main_phaseҬ uvm_top.print_topology()₱ ̆ ₮ UVM  

Makefile ӊ ̆uvm_top.print_topology()₱ ҹ̔ 
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3.1  ᶏ UVM └ log  

 

׆ Ҭ ₮ iagtҊ drv Ҭ ҹ dadd_fixen_driverȂ 

Makefileᴏ  ̔פ

make all 

̆ Ҭ data_in_enҹ Ȃ 

ѿҊ̆ └ create Ṝ̆ ᾢ∞ create

̆ ̆ Ӈ new₱ Ạ ᶛ

Ҭ dadd_fixen_driver̆ 3.2 Ȃ 

 

 

  

3.2  └  
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3.2 phase ┼ 

phase └ UVM ӈ ѿ ף ̆ ԅ ᴆҬ̆

UVM Ҭץ Ҍ ᴆҬף Ȃ 

phase └ ᴏ ̆ ҩ phaseӊ № ⱴ ̆ ҩ

Ҍ ᵬ ̆ ᵌԍ ᵬ̆ ҩ phaseӊ ԑҌ ̆ ԑ ᵬȂ 

Һ №ҹץҊ₃ҩ ̔ 

̂Construction phasẽ̔ ̆ ҩ ᴆ ⇔ Ȃ

⇔ ȁ Ḥ ̆ ῒז ╠ ‰ ᵬȂ 

̂configuration phasẽ̔ ̆ ҩ ᴆ ̆

῏ Ȃ ֓ ץ UVM └ Ȃ 

Һ ̂Main phasẽ̔ ̆Һ Ȃ ᶏ ԊⱵ

̂transactioñ Ḥ̆ ֜ԑḤ ̆ ΐᵣ ⱳ ̆ ῀ ₮

ȁ Ԋᴆ Ȃ 

̂Shutdown phasẽ̔ ̆ ѿ֓ ᵬ̆ ̆ Ữ

Ḥ Ȃ ̆ ҩ Һ ӊ ץ̆ Ḡ

Ȃ 

 

3.2.1 phase ב  

UVM phase №ҹ function phase task phasĕ function phase

task phase UVM ꜚ Ȃ 

1̆function phase: 

̂1̃build_phase ᶛ ҩ ᴆ̆ ̆ config_db

virtual interface ᴰ Ȃ 

̂2̃connect_phase componentӊ ̆ᶛ TLM Ȃ 

̂3 ẽnd_of_elaboration_phaseᴏ ӊ╠ Ạ ѿ֓ ᵬ̆

̆ Ȃ 

̂4 s̃tart_of_simulation_phaseᴏ ῀ꜚ ᴏ ӊ╠Ạ ѿ֓ꜚᵬ̆

Ḥ Ȃ 

̂5̃extact_phaseᴏ ѿ֓ ̆ᶛ ᴏ

DUT Ȃ 

̂6̃check_phaseҺ ҹ ̆ᶛ ᴏ Ȃ 

̂7̃report_phase ѿ֓ Ḥ ̆ᶛ ᴏ Ȃ 

̂8̃finial_phase ӊ╠Ạѿ֓ ᵬ̆ᶛ TLM FIFO

ῤ Ȃ 

2̆task phase 

̂1̃run_phase ̔ ᴏ ᵬȂ 

run_phaseӊ ̆ 12ҩ task phase̔  

̂2̃pre_reset_phase: ᵝꜚᵬӊ╠ ꜚᵬȂ 

̂3̃reset_phaseҺ ῀ᴏ ӊ╠ ᵝꜚᵬȂ 

̂4̃post_reset_phase: ᵝꜚᵬӊ ꜚᵬȂ 
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̂5̃pre_config_phase Һ ӊ╠ ꜚᵬ 

̂6̃configure_phaseҺ ѿ֓ Ȃ 

̂7̃post_config_phase Һ ӊ ꜚᵬ 

̂8̃pre_main_phase main_phaseӊ╠ ꜚᵬ 

̂9̃main_phase Һ ᴏ phasĕ ꞉ ̆  

̂10̃ post_main_phase main_phaseӊ ꜚᵬ 

̂11̃ pre_shutdown phase Ả shutdown phaseӊ╠ ꜚᵬȂ 

̂12̃ shutdown_phaseҺ └ᴏ Ả Ȃ 

̂13̃ post_shutdown phase Ả shutdown phaseӊ ꜚᵬȂ 

׆ ץ ҉ ₮ pre_* ῏ phase reset_phase, config_phasĕ

main_pahse,shut_down_phaseⱴ ̆ᶏ ⱴ └ Ȃ 

uvm1.0Ҭ run_phase ֓ 12ҩ task phasĕ uvm1.1 ⱴ῀ 12ҩ task 

phasĕ Ῥ № run_phase ҹȂ 

run_phase ⱳ 12 ҩ task phaseҬӞ ץ ̆ ӇҹָӇ Ḡ

run_phase̙  

ѿҩ ̔UVM ᵬҹѿҩ Ҍᴪ └ ҩ Ạ

ָӇ̆ phase Ҭ run_phase ѿ ѿ ̆ ≠ԍ UVM

҉ Ȃ 

ԋҩ Ὶ ̔ Ҍ ѿҩֲ ̆

ҩ ᾝ Ὶ ̆ᶛ Ḡ ԅ VIP̆ ᴪ

synopsys cadence VIP̆ ץ run_phase ᶃ Ȃ 

uvm1.1 ῀ 12 ҩ task phase Ṥ ᶏ ₃ҩ phasĕԊ ҉ⱴ῀

₃ҩphaseᶏ ꞉ └ ⱴḂ Ȃ Ҍ main_phase run_phase

̆ └Ȃ 

  

3.2.2 phase  

UVM Ҭ phase №ҹ҈ ’ Ҍ̔ phase ѿҩ componentҬ

ȁ phase uvm ȁ phase uvm Ҭ

ᴆ Ȃҹԅ ҈ ̆ ץױ DADD ҩ ҽᶛ

̆part1/phase UVM phase └ ̆ ף Ҭ ҩ componentҬ

phaseⱴ῀ Ḥ Ȃ 

1̆Ҍ phase ѿҩ componentҬ  

Ҍ phase ѿҩ componentҬ Ҋ ̆Ӟ

׆ build_phase ̆ ҉׆ Ҋ ̆ 3.3 Ȃ 
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3.3 Ҍ phase ѿҩ componentҬ  

 

Makefile  make rand̆ logҬ dadd_rand_test ᴆ phase ̆

3.4 ̆ build_phasĕ connect_phasĕ end_of_elaboration_phasĕ

start_of_simulation_phasĕreset phasĕconfiguration phasĕmain phasĕshutdown phase ̆

extact_phasĕ check_phasĕ report_phasĕ finial_phase Ȃ ̔ Ҭ

run_phaseҍ 12ҩ task phase Ȃ 
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3.4 Ҍ phase ѿҩ componentҬ ᴏ log  

 

2̆ phase uvm  

phase uvm №ҹң ’̔ ҉ Ҋ Ҋ ҉Ȃ 

҉ Ҋ phase ̔build_phasĕ final_phase 

Ҋ ҉ phase ̔ connect_phasĕ end_of_elaboration_phasĕ

start_of_simulation_phasĕreset phasĕconfiguration phasĕrun_phasĕmain phasĕshutdown 

phase ̆ extact_phasĕ check_phasĕ report_phaseȂ 

ҽᶛ build_phase ҉ Ҋ ̆ ᾢ uvm_test_topҬ build_phasĕ

Ῥ env Ҭ build_phasĕ agentҬ build_phasĕ driver Ҭ

build_phaseȂ connect_phase Ҋ ҉ ̆ᾢ driverҬ connect_phasĕῬ

agentҬ connect_phasĕ envҬ connect_phasĕ uvm_test_topҬ

connect_phaseȂ 

 

3.5 phase uvm  

 

Makefile ̔ 

make rand 

logҬ build_phase 

 

3.6 phase uvm ᴏ log  

 

3̆ phase uvm Ҭ ᴆ  

phase uvm Ҭ ᴆ ῖ Ȃ

driverҍ monitor̆ ױ ῖ ̆ ῖ ᶭ new
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̆ᶛ ңҩ agent̆ ѿҩ agent new ҹ a_agent̆ ѿҩ agent new

ҹ b_agent̆ Ӈ ᾢ a_agent build_phaseῬ b_agent build_phaseȂ 

ᴏ ӊ ̆ logҬ build_phasĕ ׆ logҬ ₮ d̔add_iagent dadd_oagent

component̆ ҹ envҬ new №≢ҹ iagt oagt̆ Ӈ ῖ

ᾢ dadd_iagentῬ dadd_oagentȂ dadd_driver̆ dadd_imonitor̆

dadd_sequencer component̆ agentҬ new ҹ drv,imon,sqr̆ build_phase

dadd_driver,dadd_imonitor,dadd_sequencer, 

 

3.7 phase uvm Ҭ ᴆ  

 

̔build_phase dadd_iagent ӊ ᾢ dadd_iagentҊ

dadd_driver, dadd_imonitor, dadd_sequencerῬ dadd_oagent̆ Ҍ

dadd_iagent dadd_oagentῬ dadd_driver, dadd_imonitor, dadd_sequencer̆

ҹ ᴨᾢȂ 

 

3.8 phase uvm Ҭ ᴆ ᴏ log  

 

3.9 ץ DADD ҹᶛ phase ↕ Ȃ Ҭץ build_phase

connect_phaseẠԅҽᶛ ᶛ׆̆ Ҭ ₮ build_phase uvm_test_top ҉ Ҋ̆

connect_phase drv ̆ Ҋ ҉Ȃ׆ dadd ᴏ logҬӞ ץ ₮ Ȃ 
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3.9 DADD ҹᶛ phase ↕  

3.2.3 objection ┼ 

UVM phase objection └ └ ῏ Ȃ ҩ phaseҬ̆UVM

ᴪ objection ̂raise_objectioñ̆ ̆ Ӈ ҩ objection

̂drop_objectioñ Ả ᴏ ̆ ↕ ҉ ╠ phaseȂraise_objection

drop_objection ₮ ԅ̆ r̔aise_objection main_phase ѿҩ

ᴏ ӊ╠Ȃ 

object └ᴪ component phase objection ̆ ῃ

῀Ҋѿҩ phaseȂᶛ 3.10 ̆ ⌠ task reset_phaseҬᴪ ⌠

component Ă component B̆component C objectionῃ ӊ ῀ configure 

phaseȂ 

objection └ ԍ └ ῏ ̆ ԅ
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Ȃ 

 

  

3.10 objection └ └  

 

ף 3.5 ̆ dadd_testҬ main_phase ꜚ sequencĕ ⱴ῀

phase.raise_objection(this)↕ main_phaseҬ ף Ҍᴪ p̆hase.raise_objectionҬ

thisף ╠ componentȂ 

 

File:dadd_test.sv  

Class :dadd_rand_test  

task           dadd_rand_test ::  main_phase( uvm_phase phase);  

    $display ( " dadd_rand_test, Starting main_phase " );  

    super . main_phase(phase);  

    phase. raise_objection ( this );  

    #100ns;  

    seq. start (env.iagt.sqr);  

    phase. drop_objection ( this );  

endtask :  main_phase 

ף 3.5 objection └ └ ף  

3.2.4 phase  

phase ᴪ׆ѿҩ phase ⌠ ѿҩ phasĕ ѿ ╠ Ȃ ⌠ ₱

ҹ jump₱ ̔ 

function void jump(uvm_phase phase) 

phase Ҭ ԍ ‰ ᵬ̆phase └ resetḤ

҉̆ ⌠ resetḤ ̆ ׆ main_phase ⌠ reset_phasĕ

DUT ₮Ӟ ҹ̆ԅ DUT ̆ Ạѿ

֓ ̆ᶛ ̆ ᴆӊ tlm fifo ῃ ̆ ẠҌ ᴪ

Ȃ 

part1/phase ѿҩ caseҹ dadd_reset_test Ạ resetⱳ ̆
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⌠ԅ Ҭ phase Ȃ 

class dadd_reset_test run_phaseҬ reset_nḤ forceҹԅ 0̆ releaseȂ

Ӈ DUT Ḥ ԅ ̆ ץ ҬӞ Ạѿ֓Ԋ Ȃ 

 

File:da dd_test.sv  

Class :dadd_reset_test  

task           dadd_reset_test ::  run_phase ( uvm_phase phase);  

    #150ns;  

    force  tb_dadd.dadd_if.reset_n = 0;  

    #20ns;  

    force  tb_dadd.dadd_if.reset_n = 1;  

    $display ( " dadd_reset_test, Starting run_phase " );  

endtask  :  run_phase  

ף 3.6 phase Ҭ dadd_reset_test reset_n ף└  

 

ף 3.7 class dadd_imonitorҬ reset_nḤ ԅ ̆ main_phase

Ҭ ⌠ reset_n ̆ phase.jump(uvm_reset_phase::get)⌠ reset_phaseȂ 

 

File :dadd_imonitor.sv  

Class:dadd_imonitor  

task           dadd_imonitor ::  main_phase( uvm_phase phase);  

    dadd_item  item;  

    $display ( " dadd_imonitor, Starting main_phase " );  

    wait (tb_dadd.dadd_if.reset_n);  

    fork  

        forever   

        begin  

            @( posedge tb_dadd.dadd_if.clk);  

            if (tb_dadd.dadd_if.pcb.dadd_in_en)  

            begin  

                item = new();  

                item.data_en = tb_dadd.dadd_if.pcb.dadd_in_en;  

                item.data    = tb_dadd.dadd_if.pcb.dadd_in;  

                item.addr    = tb_dadd.dadd_if.pcb.d add_in_addr;  

                ap. write (item);  

            end 

        end 

        begin  

            @( negedge tb_dadd.dadd_if.reset_n);  

            phase. jump( uvm_reset_phase :: get ());  

        end 

    join  

endtask :  main_phase 
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ף 3.7 phase Ҭ dadd_imonitor reset phase ף  

 

╠ ̆ phase Ạѿ֓ ᵬ̆ Ӈ dadd_environmentҬ

reset_phaseҬᴪ TLM FIFO ̆ dadd_scoreboardҬӞᴪ ῒҬ ↓

Ȃ 

 

File:dadd_environment.sv  

Class:dadd_environment  

task           dadd_environment ::  reset_phase ( uvm_phase phase);  

    $display ( " dadd_environment, Starting reset_phase " );  

    dadd_iagt_to_refmdl_fifo. flush ();  

    dadd_oagt_to_scb_fifo. flush ();  

    dadd_refmdl_to_scb_fifo. flush ();  

endtask  :  reset_phase  

ף 3.8 phase Ҭ dadd_environmnetҬ TLM FIFO ף  

 

File:dadd_scoreboard.sv  

Class:dadd_scoreboard  

task           dadd_scoreboard ::  reset_phase ( uvm_phase phase);  

    $display ( " dadd_scoreboard, Starting reset_phase " );  

    dadd_exp_queue. delete ();  

endtask  :  reset_phase  

ף 3.9 phase Ҭ dadd_scoreboardҬ ↓ ף  

 

ҩ ҹ 

1̆ ⌠ reset_phaseᴪẠѿ֓ FIFO ↓ ̆ reset_n

ҹ 1̆ҹ 1 ῀Ҋ phaseȂ 

2̆ ῀⌠ main_phasĕ dadd_driverᴪ ꜚ ⌠ DUT̆ dadd_imonitorᴪ

reset_n ҹ 0̆ ҹ 0↕ᴪ ⌠ reset_phasĕҌҹ 0↕ᴪѿ Ȃ 

3̆ dadd_driverҬ ꜚ ӊ ᴪ ⌠Ҋ phaseȂ 

: dadd_driverҬ reset_phase main_phaseҬᴪ raise_objection(this)

drop_objection(this) └ Ҋѿҩ phaseȂ 

Makefile dadd_reset_test̔ 

make reset 

log ץ reset_n forceҹ 0ӊ ԅ phase Ȃ 
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3.11 phase ᴏ log  



 

68 

 

 

  

3.12 phase  

 

3.2.5 phase  

uvm ᶫԅ פ UVM_PHASE_TRACE phase └ Ȃ ᴏ

פ ⱴ῀̔+UVM_PHASE_TRACEȂ 

 

3.13 phase ⱴ῀+UVM_PHASE_TRACEᴏ log  
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ᴏ ₮ ̆ ҩ ץ ╠ ҩ phaseҬ Ȃ 

3.3 sequence ֥יִ ғ֢ԝ ┼ 

ҹԅᶏ ꞉ ֟ ̆ ꜚ№ ⱴ ̆№ҹԅ driver̆  sequencer

sequnceȂ uvmҬ sequence └ᶏ ꞉ ֟ ⱴ Ȃsequence

└ ѿ ҍ sequencer̆ driver֜ԑ ̆ ҹ̔ 

1̆ sequence ȁ ꞉Ȃ 

2̆sequencer sequence ᴂ Ȃ 

3̆driver sequencerD sequencê req̃ ꞉ ⌠ DUT̆

driver ׆ Ḥ Ȃ 

4̆dirver sequencer Ḥ ̂rsp̃ Ȃ 

sequence ⌠ ̆ ѿҩ Ȃ 

sequence_item ᵬӗ ̆sequence ҹ Ҭ ̆

‗ ԅ ֓ӗ ̂sequence_item̃ ῀ ̂driver̃ ̆sequencer ץ ᵬ Ҭ

̆ └ ֓ԊⱵ̂transactions̃ ᵥ ⌠ driverȂ 

UVM squence ѿҩ ̆ ԍ uvm_object̆ Ҍ ԍ uvm Ҭ̆

Ҭ Ȃ 

3.14 sequence └֜ԑ ̔ 

 

3.14 sequence └֜ԑ  

 

1̆sequenceҬ ҹ̔ 

̂1̃֟ sequence item(create_item)Ȃ 

̂2̃sequence_item Ȃ 

̂3̃ sequencer ҩ sequencê start_item̃Ȃ 

̂ 4̃ sequence_item ⌠ REQ_FIFO(finish_item)̆ responsĕ ⌠
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response(get_response(rsp)) Ȃ 

2̆sequencer ҹ̔ 

̂1̃ sequence ᴂ Ȃ 

3̆driver ҹ̔ 

̂1̃ ⌠ sequence_item(get_next_item(req))Ȃ 

̂2̃ DUTȂ 

̂3̃֟ responseȂ 

ᴪ ⌠ңҩ ̔sequence sequence ꜚȂ 

s̔equence sequence sequencerҬ ꜚ ̆ pre_startȁbodyȁ

post_body ₱ ̆Һ ⌠ ꞉ Ȃ 

ꜚ̔sequence ꜚ ꜚ ꜚ ꜚ ꜚ ᶏ

sequencĕ ׆ ᴆⱳ ‰ ȁ Ȃ 

3.3.1 sequenceҲ  

sequence task bodyҬ ̆task body task phaseҬ ꜚ Ȃ 

sequence ҹ№ץ uvm_sequence_item uvm_sequence

Ȃ  

1̆ sequence_item  

sequence uvm_sequence_item ̆ Ӈ Ҋ₃ץ ̔ 

̂1̃start_item finish_item 

virtual task start_item(uvm_sequence_item item, int set_priority=-1,uvm_sequence_base 

sequence=null); 

 start_item() ҈ҩ ̆ ѿҩ ᴰ῀ sequence_item, ԋҩ ᴨᾢ ̆ ҈ҩ

sequence_item ѿҩ sequencerȂ 

ҩ task ᵬ ץ ҹ sequencer Ȃ 

virtual task finish_item(uvm_sequence_item item, int set_priority=-1); 

finish_item() ԋҩ ̆ ѿҩ ᴰ῀ sequence_item̆  ԋҩ ᴨᾢ Ȃ 

ҩ task ᵬ ץ ҹ sequence_item driverȂ 

Ҭ ҹ̔ 

1̃ ᶛ item Ȃ 

2̃start_item Ȃ 

3̃ item Ȃ 

4̃ finish_itemȂ 

5̃ rsp  ̆ ⌠ rsp Ȃ 

part1/sequence UVM sequence └ , dadd_rand_testҬ

data_sequence_item ̆ dadd_rand_sequence task bodyף ҹ̔ 

 

Fi le :dadd_sequence.sv  

Class :dadd_rand_sequence  

`ifd ef  START_ITEM 

    task  body();  

        if (starting_phase !=  null )  
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            starting_phase. raise_objection ( this );  

        repeat ( 20)  

        begin  

            item = new( " item " );  

            start_item (item);  

            item. randomize ();  

            finish_item (item);  

        end 

 

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

endtask  :  body 

ף 3.10 sequence └Ҭ start_item finish_item sequence item   

 

Makefile ̔ 

make send_item_start_item 

̂2̃`uvm_create(item)̆ `uvm_send(item) 

uvm ᶫԅ`uvm_create `uvm_create_on̆ ԍ transaction ᶛ̆

`uvm_send transaction ₮ Ȃ 

`uvm_createҹ ᶛ ̆ ױ new₱ ̆ `uvm_create_on(item,sqr)̆

ҩ ץ sequencerȂ 

`uvm_send sequence_item driver̆ ҩ define ԅ

start_item finish_itemȂ 

Ҭ ҹ̔ 

1̃`uvm_create(item) Ȃ 

2̃ item Ȃ 

3̃`uvm_send(item)Ȃ 

4̃ rsp  ̆ ⌠ rsp Ȃ 

 

File:dadd_sequence.sv  

Class:dadd_rand_sequence  

`elsif  UVM_CREATE 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 20)  

        begin  

            `uvm_create (item);  

            item. randomize ();  

            `uvm_send(item);  

        end 

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

endtask  :  body 
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ף 3.11 sequence └Ҭ uvm_create uvm_send sequence item  

 

Makefile ̔ 

make send_item_uvm_create 

 

̂3̃`uvm_do ↓  

`uvm_do ↓ ̆ ԍ sequence_item sequencĕ   

 ῏ ҹ̔ 

`uvm_do(item_or_seq) 

ѿҩ ̆ ץ sequence_item sequence 

`uvm_do_with(item_or_seq, {cons}) 

 ңҩ ̆ѿҩ ᴰ item seq̆ ԋҩ ҹ item seq  

 `uvm_do_pri(item_or_seq, priority) 

 ңҩ ̆ѿҩ ᴰ item seq̆ ԋҩ ҹ item seq ᴨᾢ  

 `uvm_do_pri_with(item_or_seq, pri, {cons}) 

 ҈ҩ ѿ̆ҩ ᴰ item seq̆ ԋҩ item/seq ᴨᾢ ̆ ҈ҩ

 

`uvm_do_on(item_or_seq, sqr) 

 ңҩ ̆ ԋҩ ҹ sqr  

 `uvm_do_on_with(item_or_seq, sqr, {cons}) 

 ҈ҩ ̆ ԋҩҹ sqr̆ ҈ҩҹ  

 `uvm_do_on_pri(item_or_seq, sqr, pri) 

 ҈ҩ ̆ ҈ҩ ԅᴨᾢ  

 `uvm_do_on_pri_with(item_or_seq, sqr, pri, {cons}) 

 ҩ ̆ ҈ҩҹᴨᾢ ̆ ҩҹ  

sequence_item Ӈ`uvm_do ↓ ץ ҹ ԅ uvm_creatĕ

start_item̆finish_item Ȃ Ҭ ҹ̔ 

1̃`uvm_do(item)Ȃ 

2̃ rsp  ̆ ⌠ rsp Ȃ 

File :dadd_sequence.sv  

Class:dadd_rand_sequence  

`else //UVM_DO 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 20)  

        begin  

            `uvm_do(item)  

        end 

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

endtask  :  body 

ף 3.12 sequence └Ҭ uvm_do sequence item  
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Makefile ̔ 

make send_item_uvm_do 

 

2̆ sequence  

sequenceҬ ץ sequencĕ sequence sequencĕ Ӈ

ҹ̔ 

̂1̃task start₱  

start₱ ꜚȂ 

virtual task start (uvm_sequencer_base sequencer,                                                                                                                                                                               

uvm_sequence_base parent_sequence = null,int this_priority = -1,bit call_pre_post = 1); 

Ҭ ҹ̔ 

1̃sequence ᶛ Ȃ 

2̃sequence Ȃ 

3̃seq.start()Ȃ 

dadd Ҭ dadd_en ̆ dadd_en ҹ 1̆

̆ ץ dadd_rand_sequence Ȃ 

dadd_rand_sequenceҬ ѿҩ random data_en_rand̆

`uvm_do_on_with(item,sqr,{const}) sequence_itemҬ data_en Ȃ 

ף ҹ̔ 

 

File :dadd_sequence.sv  

Class:dadd_rand_sequence  

class  dadd_rand_sequence  extends  uvm_sequence;  

    `uvm_object_utils (dadd_rand_sequence)  

    `uvm_declare_p_sequencer (dadd_sequencer)  

    dadd_item  item;  

 

    rand bit  data_en_rand;  

 

    function  new( string  name = " dadd_rand_sequence " );  

        super . new(name);  

    endfunction  :  new 

    `ifdef  SEND_SEQ 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 20)  

        begin  

            `uvm_do_on_with (item,p_sequencer, {  

                item.data_en ==  data_en_rand;  

            } )  

        end 

        if (starti ng_phase !=  null )  

            starting_phase. drop_objection ( this );  
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    endtask  :  body 

ף 3.13 sequence └ dadd_rand_sequenceף  

 

dadd_fixen_sequenceҬ ᶛ ԅ dadd_rand_sequence data_en_rand ҹ 1Ȃ 

 

File:dadd_sequence.sv  

Class:dadd_fixen_sequence  

`ifdef  SEND_SEQ 

        `ifdef  START 

        task  body();  

            if (starting_phase !=  null )  

                starting_phase. raise_objection ( this );  

 

            seq = dadd_rand_sequence ::  type_id :: create ( " seq" );  

            seq. randomize () with  { data_en_rand == 1; } ;  

 

            seq. start (p_sequencer);  

 

            if (starting_phase !=  null )  

                starting_phase. drop_objection ( this );  

    endtask  :  body 

ף 3.14 sequence └ start sequence ף  

 

 

Makefile ̔ 

make send_seq_start 

̂2̃`uvm_creatĕ `uvm_send 

`uvm_create sequence ᶛ ̆`uvm_send ԅ start₱ Ȃ ҹ̔ 

1̃`uvm_create(seq) Ȃ 

2̃sequence Ȃ 

3̃`uvm_send(seq)Ȃ 

dadd_fixen_sequenceҬ ף ҹ̔ 

 

File:dadd_sequence.sv  

Class:dadd_fixen_sequence  

`elsif  UVM_CREATE 

        task  body();  

            if (starting_phase !=  null )  

                starting_phase. raise_objection ( this );  

 

            `uvm_create (seq)  

            seq. randomize () with  { data_en_rand == 1; } ;  

            `uvm_send(seq)  
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            if (starting_phase !=  null )  

                starting_phase. drop_objection ( this );  

        endtask  :  body 

 

ף 3.15 sequence └ uvm_create uvm_send sequence ף  

 

Makefile ̔ 

make send_seq_uvm_create 

̂3̃`uvm_do ↓  

҉`uvm_do ̆ sequence Ӈ`uvm_do ↓ ץ ҹ ԅ

`uvm_creatĕ  tast start()Ȃ 

Ҭ ҹ̔ 

1̃`uvm_do_with(item,{const}) 

dadd_fixen_sequenceҬ ף ҹ̔ 

 

File :dadd_sequence.sv  

Class:dadd_fix en_sequence 

`else //UVM_DO 

        task  body();  

            if (starting_phase !=  null )  

                starting_phase. raise_objection ( this );  

 

            `uvm_do_with (seq, { data_en_rand == 1; } )  

 

            if (starting_phase !=  null )  

                starting_phase. drop_objection ( this );  

        endtask  :  body 

ף 3.16 sequence └ uvm_do sequence ף  

 

Makefile ̔ 

make send_seq_uvm_do 

3.3.2 sequence ꜠ 

sequence ꜚ ң ѿ ꜚ ꜚ̆ ѿ ꜚ ꜚȂ 

1̆ ꜚ ꜚ start̔ ᶛ sequence ⌠ sequencer҉Ȃ 

my_seq seq = ny_seq:type_id::create("seq"); 

seq.start(sequencer); 

ף ҹ̔ 

File :dadd_test.sv  

Class:dadd_rand _test  

task           dadd_rand_test ::  main_phase( uvm_phase phase);  

    super . main_phase(phase);  
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    `ifndef  DEFAULT_SEQUENCE 

    seq.starting_phase = phase;  

    seq. start (env.iagt.sqr);  

    `endif //SET_DEFAULT_SEQUENCE 

endtask :  main_phase 

ף 3.17 sequence └ start ꜚ ꜚ sequence ף  

 

Makefile ̔ 

make rand 

 

2̆ ꜚ ꜚ̔ default_sequenceꜚ̆ config_dbȂ 

uvm_config_db#(uvm_object_wrapper)::set(this,"env.i_agt.sqr.main_phase","default_se

quence",case_sequnce::type_id::get()) 

⌠ config_db ̆ setҬ ѿҩ ꜚ ҩ sequence phase

UVM , ԋҩҹ ŭvm ҹĿdefault_sequenceĿ̆ ҈ҩҹ ҩ

sequence ᶛ Ȃ 

 

File:dadd_test.sv  

Class:dadd_rand_test  

function  void  dadd_rand_test ::  build_phase ( uvm_phase phase);  

    seq = dadd_rand_sequence ::  type_id ::  create ( " seq" );  

    env = dadd_environment ::  type_id ::  create ( " env" , this );  

    `ifdef  DEFAULT_SEQUENCE 

    uvm_config_db  #(uvm_object_wrapper) ::  

set ( this , " env.iagt.sqr.main_phase " , " default_sequence " , dadd_rand_sequence :: type

_id :: get ());  

    `endif //SET_DEFAULT_SEQUENCE 

endfunction  :  build_phase  

ף 3.18 sequence └ ꜚ ꜚ sequence ף  

 

Makefile ̔ 

make default_seq_rand 

3.3.3 sequenceҲ ┼ phase  

phaseҬ ץ objection └ └ phase ̆ ⌠

raise_objection drop_objectionȂ 

sequence Ҍ component̆ ᵖ Ӟ ץ sequenceҬ raise_objection

drop_objection └ ╠ phase ῏ ̆ ⌠ѿҩ starting_phaseȂ 

starting_phase uvm_sequenceҬ ѿҩ ̆ uvm_phase ̆

starting_phase ѿҩ phase ץ └ phase ῏ Ȃ 

1̆default_seqeunceҬ └ phase  

default_phase ꜚ sequencĕ  starting_phase.ᴪ ꜚ sequence
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phase Ȃ body ₱ Ҭ ץ starting_phase.raise_objection

starting_phase.drop_objection└ ῏ Ȃ 

ף 3.19 body₱ Ҭᴪ ᾢ∞ starting_phase ҹ null̆Ҍҹ null ᶏ

obejction └ └ᴏ Ȃ 

 

File:dadd_sequence.sv  

Class :dadd_fixen_sequence  

`else //UVM_DO 

        task  body();  

            if (starting_phase !=  null )  

                starting_phase. raise_objection ( this );  

 

            `uvm_do_with (seq, { data_en_rand == 1; } )  

 

            if (starting_phase !=  null )  

                starting_phase. drop_objection ( this );  

    endtask  :  body 

ף 3.19 sequence └ default_sequenceҬ └ ף  

 

2̆ ꜚ ꜚ sequence 

 ꜚ ꜚ sequencĕ  starting_phase ṿ null̆

starting_phase ṿ staring_phase ╠ ꜚ sequence phasĕ

starting_phase.raise_objectionstarting_phase.drop_objection└ ῏ Ȃ 

ף 3.20 ᴰ῀ phase sequenceҬ └ ῏ Ȃ 

 

Fi le:dadd_test.sv  

Class:dadd_rand_test  

task           dadd_rand_test ::  main_phase( uvm_phase phase);  

    super . main_phase(phase);  

    `ifndef  DEFAULT_SEQUENCE 

    seq.starting_phase = phase;  

    seq. start (env.iagt.sqr);  

    `endif //SET_DEFAULT_SEQUENCE 

endtask :  main_phase 

 

ף 3.20 sequence └ ꜚ ꜚ sequence └ ף  

 

3.3.4 virtual_sequence 

virtual_sequences ѿҩ squencĕ virtual_sequnece ₮ Һ ҹԅ

└Ҍ sequence ̆ virtual_sequence Ҍ sequence_item̆ └

ῒז sequencĕ ѿ ᵬ Ȃ 
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virtual sequence ѿҩ ̆ ҩ sequence

sequencer̆ ҹԅ ѿ └Ҍ sequence ̆ ץ virtual sequencĕ

vritual_sequenceӞ ԍ uvm_sequencĕ ץ virtual_sequenceҬ virtual ѿҩ

̆ ӈȂ 

part1/sequenceҬ testcase : dadd_virtual_testɒ ̆ⱴ῀ virtual_sequenceӊ

ҩ dadd ҹ̔ 

 
3.15 Virutal sequenceⱴ῀ DADD  

 

class dadd_virtual_sequencĕῤ ԅ dadd_sequencerȂ 

 

File :dadd_virtual_sequencer.sv  

Class:dadd_virtual_sequencer  

class  dadd_virtual_sequencer  extends  uvm_sequencer;  

 

    dadd_sequencer  sqr;  

    `uvm_component_utils (dadd_virtual_sequencer)  

 

    extern           function  new( string  name, uvm_component parent);  

endclass  :  dadd_virtual_sequencer  

 

function  dadd_virtual_sequencer::new ( string  name, uvm_component parent);  

    super . new(name, parent);  

endfunction  :  new 

ף 3.21 virtual sequencerף  

 



 

79 

 

dadd_environmentҬ ᶛ dadd_virtual_sequencĕ connect_phaseҬ ῤ

dadd_sequencer dadd_iagentҬ dadd_sequencerȂ 

 

File :dadd_environment.sv  

Class:dadd_environment.sv  

function  void  dadd_environment ::  connect_phase ( uvm_phase phase);  

    cfg_agt.layer_ap. connect (cfg_agt_to_data_agt_fifo.analysis_export);  

    iagt.layer_port. connect (cfg_agt_to_data_agt_fifo.blocking_get_export);  

    iagt.ap. connect (dadd_iagt_to_refmdl_fifo.analysis_export);            

    refmdl.port. connect (dadd_iagt_to_refmdl_fifo.blocking_get_export);  

    oagt.ap. connect (dadd_oagt_to_scb_fifo.analysis_export);              

    scb.act_port. connect (dadd_oagt_to_scb_fifo.blocking_get_export);  

    refmdl.ap. connect (dadd_refmdl_to_scb_fifo.analysis_export);  

    scb.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get_export);  

    vsqr.sqr = iagt.sqr; //  dadd_sequencer dadd_iagentҬ dadd_sequencerȂ 

    layer_vsqr.cfg_sqr = cfg_agt.sqr;  

    layer_vsqr.data_sqr = iagt.sqr;  

endfunction  :  connect_phase  

ף 3.22 virtual sequencerⱴ῀ dadd_environment ף  

 

class dadd_vritual_sequencĕῤ ᶛ dadd_rand_sequenceȂ 

 

File:dadd_sequence.sv  

Class:dadd_virtual_sequence  

class  dadd_virtual_sequence  extends  uvm_sequence;  

    `uvm_object_utils (dadd_virtual_sequence)  

    `uvm_declare_p_sequencer (dadd_virtual_sequencer)  

 

    dadd_rand_sequence  seq;  

 

    function  new( string  name = " dadd_virtual_sequence " );  

        super . new(name);  

    endfunction  :  new 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        seq = dadd_rand_sequence ::  type_id ::  create ( " seq" );  

        seq. start (p_sequencer.sqr);  

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

    endtask  :  body 

endclass  :  dadd_virtual_sequence  

ף 3.23 virtual sequencerⱴ῀ dadd_virtual_sequenceף  
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DADD_virtual_testҬ vsequence default_sequenceȂ 

 

File :dadd_test.sv  

Class:dadd_virtual_test  

 

function  void  dadd_virtual_test ::  build_phase ( uvm_phase phase);  

    env = dadd_environment ::  type_id ::  create ( " env" , this );  

    uvm_config_db  #(uvm_object_wrapper) ::  

set ( this , " env.vsqr.main_phase " , " default_sequence " , dadd_virtual_sequence :: type_

id :: get ());  

endfunction  :  build_phase  

ף 3.24 virtual sequencerⱴ῀ default_sequence ҹ dadd_virtual_sequence

ף  

 

Makefile  

make vsqr 

3.3.5 sequencerᴈ  

sequencer sequence driver ӊ ̆ ҩ sequence ѿҩ

sequencer ̆ ץ ᴂ └ ⌠ sequencer҉ sequence ̆

sequence driverȂdriver get sequencer sequenceȂ 

sequencer ѿ ̆ ‗ sequence_item ̆ ץ function 

void set_arbitration(SEQ_ARB_TYPE val)₱ ᴂ S̆EQ_ARB_TYPEҹѿҩ

ҽȂ 

 

3.16 sequenceᴂ └  

 

sequencr ᴂ Һ ̔ 

1̆SEQ_ARB_FIFÔ ̃̔ ᾢ ᾢ₮ 

2̆SEQ_ARB_WEIGHTED: ⱴ ᴂ  

3̆SEQ_ARB_RANDOM: ῃ  

4̆SEQ_ARB_STRICT_FIFO: Ҥ ᴨᾢ  

5̆SEQ_ARB_STRICT_RANDOM: Ҥ ᴨᾢ ̆ ҩ ѿᴨᾢ
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sequence ̆ ׆ ᴨᾢ Ȃ 

,  6̆ SEQ_ARB_USER̔ ӈᴂ  

ᴨᾢ uvm_do ↓ Ҭ pri()Ȃ 

ᶛ ̔ 

uvm_do_pri(m_trans,100)  

dadd Ҭ̆ ױ ҹ 32Ľh5a5a 32Ľha5a5 ̆

Ӈ ױ ץ ңҩ sequencĕ sequencer ᴂ ңҩ

sequence Ȃ 

dadd_addr_5a5a_sequence ҹ ֟ 32Ľh5a5a  

File:dadd_sequence.sv  

Class:dadd_addr_5a5a_sequence  

 

task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 5)  

        begin  

            `uvm_do_with (item, {  

                item.addr == 32'h5a5a ;  

            } )  

    end 

ף 3.25 dadd_addr_5a5a_sequenceף  

 

 

dadd_addr_a5a5_sequence ҹ ֟ 32Ľha5a5  

 

Fi le:dadd_sequence.sv  

Class:dadd_addr_a5a5_sequence  

task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 20)  

        begin  

            `uvm_do_with (item, {  

                item.addr == 32'ha5a5 ;  

            } )  

    end 

ף 3.26 dadd_addr_a5a5_sequenceף  

 

dadd_arb_testҬ ₱ set_arbitration() sequencerᴂ start()

sequence ᴨᾢ Ȃ 

 

File:dadd_sequence.sv  

Class :dadd_arb_test  
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task           dadd_arb_test ::  main_phase( uvm_phase phase);  

    super . main_phase(phase);  

    env.iagt.sqr. set_arbitration ( SEQ_ARB_STRICT_FIFO);  

    phase. raise_objection ( this );  

    fork  

    addr_5a5a_seq. start (env.iagt.sqr, null , 100);  

    addr_a5a5_seq. start (env.iagt.sqr, null , 200);  

    join  

    phase. drop_objection ( this );  

endtask :  main_phase 

ף 3.27 set_arbitration ᴂ ף  

 

Makefile  

make arb 

ף׆ Ҭ ױ ᴂ ҹ SEQ_ARB_STRICT_FIFO Ҥ ᴨᾢ

̆ ᴏ ӊ ̆ ̆ ҹ 32Ľha5a5 ᾢ ̆ 31Ľh5a5a

Ῥ Ȃ 

 
3.17 sequenceᴂ └ ᴏ  

 

3.3.6 lock grab 

lock grab ᵬ ѿҩ sequence sequencer̆ ⌠ ҩ sequence_item

transaction̆ Ῥ ῒז sequence sequence_itemȂ 

1̆lock̔ ҩ sequence sequencer ѿҩ ̆ ῀ sequencer ᴂ

↓ҬȂ ѿҩ sequence lock() , sequencer ҩ lock ,

sequencerᴪѿ sequence sequence_item̆ ⌠ unlock ᵬ Ȃ 

2̆grab:  grab ᵬӞ ԍ sequencer ,ᵖ grab ᵬ lock ᵬ

ᴨᾢ . lock ῀ sequencerᴂ ↓ ̆ grab ↕ ῀

sequencerᴂ ↓ ╠ Ȃ 

 

dadd_addr_5a5a_sequenceҬ ԅ lock() grab()Ȃ 

 

File:dadd_sequence.sv  

Class:dadd_addr_5a5a_sequence  

task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        repeat ( 5)  

        begin  
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            `uvm_do_with (item, {  

                item.addr == 32'h5a5a ;  

            } )  

        end 

        `ifdef  SQR_LOCK 

        lock ();  

        $display ( " %t,dadd_addr_5a5a_sequence,lock!!! " , $time );  

        `endif  //SQR_LOCK 

        `ifdef  SQR_GRAB 

        grab ();  

        $display ( " %t,dadd_addr_5a5a_sequence,grab!!! " , $time );  

        `endif  //SQR_GRAB 

        repeat ( 20)  

        begin  

            `uvm_do_with (item, {  

                item.addr == 32'h5a5a ;  

            } )  

        end 

        `ifdef  SQR_LOCK 

        unlock ();  

        $display ( " %t,dadd_addr_5a5a_sequence,unlock!!! " , $time );  

        `endif  //SQR_LOCK 

        `ifdef  SQR_GRAB 

        ungrab ();  

        $display ( " %t,dadd_addr_5a5a_sequence,ungrab!!! " , $time );  

        `endif  //SQR_GRAB 

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

endtask  :  body 

ף 3.28 lock grab ף  

 

dadd_lock_grab_testҬ ꜚ add_rand_sequencĕdadd_addr_5a5a_sequencĕ

dadd_addr_a5a5_sequenceȂ 

 

File:dadd_test.sv  

Class:dadd_lock_grab_test  

task           dadd_lock_grab_test ::  main_phase( uvm_phase phase);  

    super . main_phase(phase);  

    phase. raise_objection ( this );  

    fork  

    addr_5a5a_seq. start (env.iagt.sqr);  

    addr_a5a5_seq. start (env.iagt.sqr);  

    rand_seq. start (env.iagt.sqr);  

    join  
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    phase. drop_objection ( this );  

endtask :  main_phase 

ף 3.29 lock grab Ҭ dadd_lock_grab_testף  

 

Makefile ̔ 

make sqr_lock 

̔ 

make sqr_grab 

ӊ ̆ lock() add_rand_sequencĕ

dadd_addr_5a5a_sequencĕ dadd_addr_a5a5_sequencĕ lock() ӊ

dadd_addr_5a5a_sequencĕ unlock() ӊ add_rand_sequencĕ

dadd_addr_5a5a_sequencĕdadd_addr_a5a5_sequenceȂ 

̔ 

1̆ ҩ sequence lockᴋⱵ( grabᴋⱵ) sequencer ,

ᾢ sequence , ᴪ ֜ ѿҩ sequenceȂ 

2  ̆ ѿҩsequence ᶏ grabᴋⱵ sequencer ╠, ѿҩsequence

ᶏ lockᴋⱵ ԅ sequencer ̆grabᴋⱵᴪѿ lock Ȃ 

 

3.3.7 `uvm_declare_p_sequencer 

UVM Ҭ̆uvm_declare_p_sequencerᵬ ѿҩ ҹ p_sequencer

sequencer ̆ ῒҍ ╠ sequence̓͂ Ȃ ̆ sequence ꜚ ̆

ᶏ p_sequencerᵬҹῒ ᶏ sequencerȂ ԍ sequenceҬ └Ҍ

sequencer ҹ Ȃ 

`uvm_declare_p_sequencerᾢ ңҩ ̔ 

1̆m_sequencer̔m_sequencer ԍ sequenceҬ ѿҩ ̂UVM ӈ

̃̆ uvm_sequencer_basĕғ ѿҩ ꜚ ╠ sequence sequencer Ȃ

ᶛ part1/sequenceҬ dadd_rand_testҬ dadd_rand_sequence dadd_sequencer

ꜚ ̂seq.start(env.iagt.sqr)̆̃ Ӈ dadd_rand_sequenceҬ m_sequencer ѿҩ

dadd_sequencerѿҩ Ȃ 

2 p̆_sequencer̔ `uvm_declare_p_sequencer(sequencer)ӊ ̆

ҩ ӊ p_sequencerӞ sequencerҬ ѿҩ ̆ ҩ Ҭ

sequencerȂ 

҉׆ ץ ₮̆m_sequencer uvm_sequencer_base ̆

ױ sequencê dadd_rand_sequencẽ ԍ uvm_sequence_basĕ

m_sequencer Ȃ 

₮̔ sequenceҬ ᶏ sequencerҬ ̆ ᴪ ̆

(dadd_sequencer_base) (dadd_sequencer)̆Ҍ

Ȃ 

‗ Ⱳ ѿҩ ̆ ╠ sequence sequencer ̆Ӟ

p_sequencerȂ Ạ cast Ȃ 

`uvm_declare_p_sequencer(SEQUECNER)Ạԅ ֓Ԋ̔ 
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1̆ ѿҩ sequencer p_sequencerȂ 

2̆ $cast₱ m_sequencer p_sequencer̆ ץ

Ȃ 

part1/sequence Ҭ dadd_virtual_testҬ ⌠ԅ p_sequencĕ ꜚ

dadd_virtual_sequnce dadd_rand_sequence ⌠ dadd_virtual_sequencer

dadd_sequencer̆ `uvm_declare_p_sequencer ѿҩ p_sequencerȂ 

3.18 ̆ dadd_vsequenceҬ m_sequencer ѿҩ

(uvm_sequencer_base)̆ dadd_vsequencer̆ᵖ ᾝ

dadd_sequencerȂ ѻuvm_declare_p_sequencer(dadd_vsequencer)̆

̆Ӟ ץ ᾝ dadd_sequencerȂ 

 

3.18 p_sequencer m_sequencer  

 

ף 3.30 `uvm_declare_p_sequence ̔ 

 

File:dadd_sequence.sv  

Class:dadd_virtual_seqeunce  

class  dadd_virtual_sequence  extends  uvm_sequence;  

    `uvm_object_utils (dadd_virtual_sequence)  

    `uvm_declare_p_sequencer (dadd_virtual_sequencer)  

 

    dadd_rand_sequence  seq;  

 

    function  new( string  name = " dadd_virtual_sequence " );  

        super . new(name);  

    endfunction  :  new 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        seq = dadd_rand_sequence ::  type_id ::  create ( " seq" );  
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        seq. start (p_sequencer.sqr);  

        if (starting_phase !=  null )  

            starting_phase. dro p_objection ( this );  

    endtask  :  body 

endclass  :  dadd_virtual_sequence  

ף 3.30 uvm_declare_p_sequencer ף  

 

҉ץ ῤ ⌠ system verilog $cast ᶏ ̆ΐᵣῤ Ȃ 

3.3.8 stop_sequences 

sequencer function stop_sequences()̆ ᴪ sequencerҬ

sequenceץ sequencĕ − ╠ Ҭ request/lock/responseȂ 

ҩ task phase Ҭ̆UVM phase Ҭ ⌠̆ῒ

sequence_item DUT Ҭ̆ ⌠ reset_nḤ ҹᵞ ↕̆ ׆҉ main_phase

⌠ reset_phaseȂ driver׆ main phase⌠ reset_phase ̆ᵖ

 driver seq_item_port.get_next_item()seq_item_port.item_done()ӊ ̆ ᴪ  ̔

 

3.19 phase Ҭ ₮ ᴏ ᴏ log  

 

ԅ seq_item_port.get_next_item()ӊ ̆ ⌠

seq_item_port.item_done() ₮ԅ ѿҩ seq_item_port.get_next_item()̆ ѿ

ѿҩ Ȃ 

ҩ UVM_ERROR̆ sequencer driverӊ ӞẠ

ᵝ ᵬȂ dadd_reset_testҬ reset_phaseҬ setop_sequences()Ȃ 

 

File :dadd_test.sv  

Class:dadd_reset_test  

task           dadd_reset_test ::  reset_phase ( uvm_phase phase);  

    env.iagt.sqr. stop_sequences ();  

endtask  :  reset_phase  

ף 3.31 strop_sequenceᶏ ף  

 

3.3.9 layer sequence 

layer sequence ҹ sequenceҬ ̆ ѿ sequence_item

ҹ ѿ sequence_item Ȃҽᶛ ѿ̆ DUTҬ №̆ҹ Ḥ ̂ᶛ

apb Ḥ ̃ Ḥ ̆Ẋ Ḥ Ḥ ̆ Ҍ

Ḥ ԅҌ Ḥ ̆ ⌠ layer sequence Ȃ 

ᶛ DADD Ҭ̆ №ҹ҈ ̔ Ḥ ҹĽh5a5a ̆
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Ḥ addr ҹ 5ă Ḥ ҹ'ha5a5 ̆ Ḥ ҹ a5a5̆ ῒז ’

Ҋҹ Ȃ 

  Ҭ̆ Ḥ Ḥ № ңҩ agent̆ ҹԅ

҉ץ⌠ ̆ ᶏץ layer sequence ᶏ Ḥ Ḥ agent ѿ

Ȃ 

ⱴ῀ layer sequence ҹ̔ 

 

3.20 Layer sequenceⱴ῀ DADD  

 

Ḥ agentҹ cfg_agent̆cfg_agentҊ cfg_driver̆ cfg_sequencer̆cfg_monitor

̂ ԍ Ҭ DUT ̆ ץ cfg_driver cfg_monitor

ᵬ ̆ ҹԅ layer sequence ᶛ Ȃ̃ cfg_sequencerҬ TLM 

uvm_analysis_port ap̆ Ḥ dadd_sequencer̆ף ҹ̔ 

 

File:cfg_sequencer.sv  

Class:cfg_sequencer  

class  cfg_sequencer  extends  uvm_sequencer #(cfg_item);  

    uvm_analysis_port  #(cfg_item) ap;  

    `uvm_component_utils (cfg_sequencer)  

    extern  function  new( string  name =" cfg_sequencer " ,  uvm_component 

parent);  

endclass :  cfg_sequencer  
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function  cfg_sequencer ::  new( string  name =" cfg_sequencer " ,  uvm_component 

parent);  

    super . new(name, parent);  

    ap = new( " ap" , this );  

endfunction :  new 

ף 3.32 layer sequence cfg_sequencer ף  

 

dadd_layer_cfg_sequence dadd_virtual_layer_sequenceꜚ ӊ ᴪ̆ ֟

Ḥ Ȃ 

 

File:dadd_sequence.sv  

Class:dadd_layer_cfg_sequence  

class  dadd_layer_cfg_sequence  extends  uvm_sequence;  

    `uvm_object_utils (dadd_layer_cfg_sequence)  

    `uvm_declare_p_sequencer (cfg_sequencer)  

    cfg_item  item;  

 

    function  new( string  name = " dadd_layer_cfg_sequence " );  

        super . new(name);  

    endfunction  :  new 

    task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        `uvm_create (item);   

        item. randomize ();  

        $display ( " cfg info is %h" ,item.cfg_info);  

        p_sequencer.ap. write (item);  

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

    endtask  :  body 

 

endclass  :  dadd_layer_cfg_sequence  

ף 3.33 layer sequence dadd_layer_cfg_sequenceף  

 

 

Data_sequencer ԅ uvm_blocking_get_port port̆ ԍ

cfg_sequencer Ḥ ̆ ῀⌠ ↓ cfg_que[$]ҬȂ 

 

File:dadd_seque nce.sv  

Class:dadd_sequence r  

task  dadd_sequencer ::  get_cfg_pkt ( output  cfg_item  item);  

    cfg_item  item_tmp;  

    port. get (item_tmp);  

    item = new item_tmp;  
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endtask  :  get_cfg_pkt  

 

task   dadd_sequencer ::  main_phase( uvm_phase phase);  

    cfg_item  item;  

    while ( 1)  

    begin  

        get_cfg_pkt (item);  

        cfg_que. push_back (item);  

    end 

endtask  :  main_phase 

ף 3.34 layer sequence Ҭ dadd_sequencer TLM cfg_sequencer

Ḥ ף  

 

dadd_layer_data_sequenceҬ ⌠ data_sequencerҬ Ḥ ̆

Ḥ ̔ Ḥ ҹ 32'h5a5a ̆ Ḥ ҹ 32'h5a5ă Ḥ ҹ

32'ha5a5 ̆ Ḥ ҹ 32'ha5a5̆ ҹ 1 ̆ Ḥ ҹ Ȃ 

 

 

File:dadd_sequence.sv  

Class:  dadd_layer_data_sequence  

task  body();  

        if (starting_phase !=  null )  

            starting_phase. raise_objection ( this );  

        wait (p_sequencer.cfg_que. size () !=  0);  

        cfg_item = p_sequencer.cfg_que. pop_front ();  

        if (cfg_item.cfg_info == 32'h5a5a )  

        begin  

            repeat ( 5)  

            begin  

                `uvm_do_with (data_item, {  

                    data_item.addr == 32'h5a5a ;  

                    data_item.data_en == 1'b1 ;  

                } )  

            end 

        end 

        else  if (cfg_item.cfg_info == 32'ha5a5 )  

        begin  

            repeat ( 5)  

            begin  

                `uvm_do_with (data_item, {  

                    data_item.addr == 32'ha5a5 ;  

                    data_item.data_en == 1'b1 ;  

                } )  

            end 



 

90 

 

        end 

        else   

        begin  

            repeat ( 5)  

            begin  

                `uvm_do_with (data_item, {  

                    data_item.data_en == 1'b1 ;  

                } )  

            end 

        end 

 

        if (starting_phase !=  null )  

            starting_phase. drop_objection ( this );  

endtask  :  body 

ף 3.35 layer sequence Ҭ dadd_layer_data_sequenceף  

 

dadd_environmentҬ TLM FIFO cfg_agent dadd_iagent

Ȃ 

 

function  void  dadd_environment ::  connect_phase ( uvm_phase phase);  

    cfg_agt.layer_ap. connect (cfg_agt_to_data_agt_fifo.analysis_export);  

    iagt.layer_port. connect (c fg_agt_to_data_agt_fifo.blocking_get_export);  

    iagt.ap. connect (dadd_iagt_to_refmdl_fifo.analysis_export);           

    refmdl.port. connect (dadd_iagt_to_refmdl_fifo.blocking_get_export);  

    oagt.ap. connect (dadd_oagt_to_scb_fifo.analysis_export);              

    scb.act_port. connect (dadd_oagt_to_scb_fifo.blocking_get_export);  

    refmdl.ap. connect (dadd_refmdl_to_scb_fifo.analysis_export);  

    scb.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get_export);  

 

    vsqr.sqr = iagt.sqr;  

    layer_vsqr.cfg_ sqr = cfg_agt.sqr;  

    layer_vsqr.data_sqr = iagt.sqr;  

 

endfunction  :  connect_phase  

ף 3.36 layer sequence Ҭ dadd_environmenteҬ TLM port ף  

 

Makefile  

make layer 

ӊ log ₮ Ḥ  
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3.21 Layer sequence ᴏ log  

 

dadd_layer_data_sequenceҬ ף ₮̆ Ḥ ᴪ ₮ 5

̆ ̆ Ȃ 

 

3.22 Layer sequence ᴏ  

 

3.4 config_db ┼ 

UVM Ҭ Ḥ ̆ᵖ ԍ ̆ᶏ Ḥ

̆UVM ᶫԅѿ ̆ config_dbȂ 

ᶛ DADD Ҭ̆ driverҬ ꜚ interface ̆

ᵖ ԍ DUT ̆ᶛ ̆ ꜚ ̆ Ҍ

ԅ̆config_db ѿ Ȃ 

3.4.1 set get 

config_db └ ңҩ₱ ̆set Ḥ get Ḥ Ȃ 

1̆ Ḥ ̔ 

uvm_config_db#(type)::set(uvm_component context, string instance_name, string 

field_name, type value); 

ѿҩ ԋҩ ̆ҍ ḤȂ ѿ

ҩ ѿҩ uvm_component ᶛ ̆ ԋҩ ᶛ Ȃ 

҈ҩ ѿҩ ̆ ץ ҩṿ ᴰ Ҭ ҩ ̆ 

ҩ ṿȂ 

2̆ Ḥ  

uvm_config_db#(type)::get(uvm_component context, string instance_name, string 

field_name, type value); 

get ₱ Ҭ ѿҩ ԋҩ Ȃ ѿҩ Ӟ ѿ
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ҩ uvm_component ᶛ ̆ ԋҩ ᶛ Ȃѿ ̆ ѿҩ

ҹ this̆ Ӈ ԋҩ ץ ѿҩ ұȂ ҈ҩ set₱ Ҭ

҈ҩ ̆ ңҩ Ҥ ̆ ҩ ↕ Ȃ 

set get ѿҩ ץ ҈ ’:this̆ uvm_root::get()̆ nullȂ 

1̆this̆ ף ╠ ᴆ̆ ѿҩ ԋҩ ╠ ᴆҊ Ȃ 

2̆uvm_root::get()̆ ҹ uvm uvm_top̆ ѿҩ ԋҩ

uvm ̆ uvm_test_top Ȃ 

3̆null̆ ҹ null̆uvm ꜚ ᾟҹ uvm_root::get()Ȃ 

componentҬ get_full_name() ╠ ̆ driver Ҭ

get_full_name()̆ Ӈ ҹ̔uvm_test_top.env.i_agt.drv 

≢ ̔ 

1̆set get ᾢ ̆set ԍ get ̆ ↕ getҌ

⌠ṿȂ 

2̆ѿ set get ₮ ̆ᵖ get ץ ̆ᵖ Ҍ

Ȃ 

3.4.2 config_db setɼ 

config_dbҬ ѿҩ set̆ ѿ get̆ ᵖ set ṿҌѿ ğet ṿ

ѿҩ̙ 

№ҹ҈ ’Ȃ  

1̆ set ѿҩ ҹ this̆  ҹҌ set̆ ץ ҹ‰̆

ѿ ץ ╠ҹ‰Ȃ 

part1/config_db UVM config_db ̆ dadd_environment̆ dadd_iagent̆

dadd_scoreboard dadd_refrenceҬ ԅ set̆ dadd_driver ԅ getȂ 

use_config_db_and_this_set ᶏ this Ҍ set̆ №≢

add_environment̆dadd_iagent̆ dadd_oagent ԅ set̆ dadd_driver ԅ getȂ

Makefile  make allӊ ̆ ̔ 

----Config_db use "this,different level set",This is dadd_environment---- 

ᶏ this ̆Ҍ setץ ҹ‰Ȃ 

2̆ set ѿҩ ҹ uvm_root::get()̆ Ҍ ᵞץ ҹ‰̂Ӟ

ҹ ҹ‰̃̆ ѿ ץ ҹ‰Ȃ 

3̆set this uvm_root::get()̆ ץ uvm_root::get()ҹ‰Ȃ 

use_uvm_root_get_different_level_set ᶏ uvm_root Ҍ set̆

№≢ add_environment̆dadd_iagent ԅ set̆ dadd_driver ԅ getȂ Makefile

 make allӊ ̆ ̔ 

----Config_db use "uvm_root::get(),different level set",This is dadd_iagent---- 

ᶏ uvm_root::get ̆Ҍ setץ ҹ‰Ȃ 

use_uvm_root_get_same_level_setᶏ uvm_root set̆ №

≢ dadd_scoreboard̆dadd_refrence ԅ set̆ dadd_driver ԅ getȂ Makefile

 make allӊ ̆ ̔ 

----Config_db use "uvm_root::get(),same level set",This is dadd_scoreboard---- 

ᶏ uvm_root::get ̆ setץ ҹ‰Ȃ 
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use_uvm_root_get_same_level_setᶏ uvm_root this

dadd_environmentҬ set̆ dadd_driver ԅ getȂ Makefile  make allӊ

̆ ̔ 

----Config_db use "this and uvm_root::get set",This is use uvm_root::get---- 

ᶏ uvm_root::get this set ץ̆ uvm_root::getҹ‰Ȃ 

 

  
3.23 config_db set ᴏ log  

 

3.4.3 config_db get 

config_db └ ѿҩ set̆ getȂ ̆ ץ tb_top

set virtual interfacĕ ҹ*̆ ῒז ץ interfaceȂ 

part1/config_db tb_daddҬ ԅ virtual interfaceȂ 

 

File:tb_dadd.sv  

initial   

    begin  

        uvm_config_db #( virtual  

dadd_interface) :: set ( uvm_root :: get (), " * " , " vif " ,dadd_if);  

end 

ף 3.37 config_dbᶏ ף  

 

dadd_environment Ҭ getȂ 

 

File: dadd_environment.sv  

Class:dadd_environment  

function  void  dadd_environment ::  build_phase ( uvm_phase phase);  

    iagt = dadd_iagent ::  type_id ::  create ( " iagt " , this );  

    oagt = dadd_oagent ::  type_id ::  create ( " oagt " , this );  

    refmdl = dadd_refmodel ::  type_id ::  create ( " refmdl " , this );  

    scb =  dadd_scoreboard ::  type_id ::  create ( " scb" , this );  

    dadd_iagt_to_refmdl_fifo = new( " dadd_iagt_to_refmdl_fifo " , this );  

    dadd_oagt_to_scb_fifo = new( " dadd_oagt_to_scb_fifo " , this );  






































































































































































































































































































































































































































































































































