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Testbench

<~ Virtual Interface

System Verilog
1.1 UVM )
1.2y N ™
B A7 H UVM / 0
¥ a” A system verilog /
R I A UWM (We A )
3y W AW - C Nae Ne

1.2.1 DADD 2

=

W @ DUT(design under test)
W A 1 tWwe Y DUT A
DADD , v 1 D"yl DADD : A
I DADD
DADD ~ v 1 b~ H ~ P
F A
2
data_in_en
— >
data_in_addr
data_in_data
1.2 DADD
C T v % DADD o W @ adder v 1

I w

11



4 o
data in_en 1 ~ ~
B
data_in_addr 32 ~ ~
data_in_data 32 ~ ~
data out_en 1 ¥ 7
p
data_out_add 32 ¥ ¥
data_out_datg 32 ¥ ¥
1.1 dadd 0
5 o "
rst n /
dadd in_en / \
dadd_in 7\ data ) data | data X data } data X data ¥/
dadd_in_addr 7\ addr X addr )} addr X addr} addr X addr}”
dadd_out_en / \
dadd_out % data )(data )(data )(data Xdata Xdata )W
dadd_out_addr %addr)(addr)(addr)(addr)(addr)(addr)%
1.3 DADD “HT A
s DADD Y 4 A LYo Yisp
L A
1.2.2 verilog
Q DADD verilog 9 QVvae )
verilog il DADD verilog ) T

i 7 : ~

>



Testbench

stimulus generator

1.4 DADD verilog

partl/verilog_tb verilog © o
T = 7
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

n 1.1 DADD verilog

11

DADD
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£t T Y ¥ data_in_en, data_in_addr,data_in v

Makefile D'
make all

dve-vpd vcdplus.vpd &

- - Clk Sto
- B3t il
.. B-dadd_in_en S0
+-B-dadd_in_addr[31:0] 32'h0000_oooa
-p-dadd_in[31:0] 32'h000o_oooo
- tladd_out_en St0

+- 0 dadd_out_addr[31:0] 32'honao_oooo

i--—Ddadd_Dut[S‘I:D] 32'ho0oo_oam

1.5 DADD verilog

T v ¥ data_out em ” data_out_addr data_out
FA A
Yt ) verilog W@ i o G verilog
VHDL A © DUT W " o * DUT )
v [o b T @o W - A
verilog W D (HDLY Y 2 no”
p z: b T A~ -7 - A

1.2.3 system verilog

3 ~ o~

W 3 yi v Ssystem verilog
1.6 DADD system verilog ) A
Testbench
Virtual Interface
driver )
= Input Signal
to—‘? driver
checker
monitor™ .
to_checker monitor
Virtual Interface
Output Signal

1.6 DADD system verilog

14



P p ' itemi drivef monitof checkery i pT H mailboXx a
3, program " A
T item:
TP a T en i addf T datdd

File :tb _dadd.sv
Class:item
class item;

rand bit en;

rand bit [ 31: O] data;

rand bit [ 31: 0] addr;
endclass : item

n 1.2 DADD system verilog "~ itemq

Z driver:
T e “ A
Task/Function
new() P Ne interface A
reset signal() R T A A
driver_bus() o7 T o \ 0
: y [ mailbox
driver_to_checkeT A
1.2 driverT task/function
partl/systemverilog_tb systemverilog "o 9 1.3 driver
taskdriver bus 9 ~cq T % ° :¥ 100 © DUTA

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;

15



checker_itm = new driver_itm;
driver_to_checker.  put (checker_itm);

end

else

begin
vif.mcb.dadd _in_en <= 0;
vif. ncb.dadd_in_addr <= O0;
vif.mcb.dadd_in <= 0;

end

end
endtask : driver_bus
n 1.3 DADD system verilog " driver_bus

3 monitor:
¥ o A
Task/Function
new() o Ne interface A
monitor_bus() FH™ A }
[ mailbox monitor_to_checkéf A

1.3 monitorT task/function

7 1.4 monitor task monitor bus 5 T~ 5 T %9 T while(lww
FH™ dataouten w 7w A

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
n 1.4 DADD system verilog " monitor_bus



4 chedker:

ao

¥ o A
Task/Function
check_data() 0 mailbox driver_to_checker  mailbox
monitor_to_checkef o
A A

1.4 checkei task/function

n 15 Checktaskcheck datan “ 9 T #9 T while@QwWw o
mailbox monitor_to_checker driver_to_checker 4w T by W driver
monitor T A

File:tb_dadd.sv
Class:checker
task check_data ();
item driver_itm;
item monitor_itm;
while (1)
begin
wait ((monitor_to_checker. nun() > 0) &&
(driver_to_checker. nun() >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 = nonitor_itm.addr))
begin
$display (" FAIL,driver data = %h monitor data
= %M ,driver_itm.data,monitor_itm.data);
end
else
begin
$display ("PASS);
end
end
end
endtask : check data
n  1.5DADD system verilog "~ check_dataf)

5 mailbox :
driver_to_checker:  driver b checker HA
monitor_to_checker: monitor b checker HA

17



Ta = virtual interface W ~ Yy classT ©. A virtual
interface H @ clocking master mode clocking(mcb)  driver ® 7 passive mode

clocking(pchb) monitor A
0 1.6 ) Ng initial 2 T~ driver, monitor, checker
task/functior
Makefile '
make all
HT” T ¥ PASS A
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
1 1.6 DADD system verilog ) 0
Yii: system verilog W @ "~ - systemverilog
verilog - "3 an _ T a . Y
RTL T B A~ systemverilog
Y Y G ~ class Ty '
A
UVM G system verilog VW N We &~ @
(0) W YT W £ 1 v a
| 1 v 1 eaeP ~ systemvetbg ~ H " $display -
NEWOH Avr NF 4H a TF
T "H b 4 "H Y bu Viise o
Y W @ function’ - UVM 1A R
systemverilog$di spl ay(AThis is my_driver o)



UVYM:" uvm_info(fitest

_infoo, 0This is my
‘uvm_infoT~
W a H A
He H | N H A
3@ 0 N 0y #71 N H | UVM_LOW
H b | UVM_HIGH : 6H H UVM_MEDIUMA
q :

1.7UVMT uvm_info() + log

_<
C
<
<

W 1 i b
z Ny W w st A UVvM |

B H A

1.2.4 UVM ™ -hello world
T 3w W Q wW e I helloworld: helloworld 49 A

b ‘ w i 9B K v “m37 Y y N

" [ UM p A
partl/hello_world UVM hello world T 17 7 A

File :hello_world.sv

import uvm_pkg:* ;

‘include  "uvm_macros.svh"

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

super . new(name, parent);
endfunction : new

endclass : hello_world _env

extends uvm_eny,

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 );

19



#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
q 1.7 UVM hello word 0

9 import uvm_pkg::*;
import 2 @ uvm_pkg ~ T TA- " oa
hello_world » W i T uvm_test run_test(h
include "uvm_macros.svh";
uvm_macros.svh b include 2 ° A UVYMT Wae b"
VA o7 W A
hello_world_env G uvm_env uvm_env uvm T “ hello_world_env
@ uvm A
hello_world_test 6 uvm_test uvm_test uvm "o T P UvM
v P A
hello_world_tesff] "uvm_component_utils(hello_world)Ww @ ~ @
H a_ run_test{ hello_world test )A
hello_world_tesfl main_phase uvm_tesfl task - A
f main_phased phase.raise_objection(this) phase.drop_objection(this), H @
task phase] L = 7 Y f T 1000ns
i 1000ns4 A
" tb T 2 run_test() run_test() uvm Weae task 6 ~
uvm “ run_testD ™ hello_world_test 2 hello_world_test task
main_phasefl
Makefile o'
make hello_world
v ¥

UVM _INFO @ 0: reporter [RNTST] Running test hello_world test...

UVM_INFO hello_world.sv(22) @ 1000: uvm test_top [uvm test top] ***Hello World From UVM*#*%*

1.8 helloworld + log
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1.3

=

uvm =2 1 = 7 verilog  system verilog v
VH ST H h M # G systemverilog
L3 W # ) verilog ¥
A
UVM ¢t W ) Ly " h
EDA 1 alP: EX AUVM 57 Y N H @ " Wa
I UYM Ne ' drivef monitof sequencér sequence agernt
reference model scoreboard r@ 1 UVM N\ L* factory L~
phase L~ config L~ field automation L~ objection L A
! " UYM p A

21



No# a A UV™M T~ 3 3 p” 7 uvm_driveg
uvm_monitod uvm_sequenc@ruvm_agerdi uvm_scoreboad@l uvm_env  uvm_tesA
" P Ne e 1b” W A 1 [ s@ D
. A
2.1 UVM
2.1.1 UVM @
5 pHIF & = ) "H * uvm_object uvm_componerk
I uvm_object
" 1" UVM uvm_voidy uvm_object | uvm™
D task create{) copy() pack/unpack{) compare() print()’ get_name(),
get_type _name(), get_full_name() A
2" uvm_object W @ virtual class i L A
Z uvm_componeht
- T G uvm_object new R parentd W
A
~ 2 p phase L yaq T A
uvm_void
uvm_object
/\ uvm_monitor
uvm_transaction uvm_report_object
uvm_agent

e UVMX &

W T~ system verilog

s w -

)

A A 4

uvm_sequence_item

uvm_component

! |

uvm_scoreboard

uvm_sequence_base

uvm_sequencer_base

A

uvm_env

uvm_sequence

uvm_sequencer_param

Y

uvm_test

uvm_sequencer

2.1UVMT

uvm_root

22



2.1 UVM X @ class i Y UYM T N class
Ty

UVM T"Ne P b e ” (R b Ne w A
uvm_obje¢” Y b "H - a - UVM T
LR A
uvm_component ¥ b \ - a - UvM
T ) VL w A
uvm_driver Y b v T8 Tt Ww b [s W
T4 10 "~ sequenceér HF " transactions [ DUT
0 : A
uvm_monitor Y b N - DUT o~ H ~
" "H D irT b Ne ~ scoreboardA
uvm_sequencér Y b T ° L " K" transactions v
0 [ driverA
sequencé Y W T T _ 3 & " HEST
driver A
uvm_agent y b We FY'H "=, driver  monitor D~y
DUT woT ¥ A
uvm_scoreboard Y b T ° Ne Ty DUT
W v 36 T ’ T A
uvm env Y b r 4 v b~  agenascoreboard
LW @ A
2.1.2 UVM
UvM " Na@ N¢uvm _component UVM
1 "H UVM G uvm_component new()
£ “new RwD @@ uvm_conponent parentt ~ s
uvmp W parenta uvm A
B .
function new (string name, uvm_component parent=null);
o, R’
class my_env extends uvm_env;
é
my_driver = new("my_driver",this);
é
endclass
D R We T ° ~ y thisq |k 1 my env
oA
2.2 UvM newP W @ '
T uvm_top f 7 Wae uvm_topb v
Y nullA uvm_top _top_P Y b
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Y @ 7 L uvm_test_top A

z uvm_test_top run_test 2 = D A run_test
a . H UM - D W uvm_test tof UVM
uvm_topl} @ P @ b 8 uvm_test top
H A
3 W uvm_testtop P, env env P_ scoreboardreference
modeh agerit agent °_ sequencer driver monitof
H © F W 2 new W A

handle:uvm_top
class name: uvm_root
new name:_top_

handle:uvm_test top
class name: my_case
new name:uvm_test_top

A

handle:env
class name: my_env
new name: env

] T

handle:agt handle:refmdl handle:scb
class name: my_agent class name: class name:
new name:-agt my_refe renc.e_model my_scoreb.orad
new name:refmdl| new name:sch
handle:drv handle:mon handle:sqr
class name: my_driver class name: my_monitor class name: my_sequencer
new name:drv new name:mon new name:sqr
22UVMT
uvm w2 Ty H
T getparent@ ~ ¢ [ [ o  parend
function uvm_component get_parent();
2 get childP ~ 6 We commnenf @ child Yy named
A
function uvm_component get_child(string name)
3 get_children® ~ ¢ | childA
void function get_children(ref uvm_component children[$]);
4 get_num_children® ~ G If component child A
function int get_num_children();
22UVM H ¢ TLM
UVM YXe » b “Ne e HPD
A 1.2.3 system verilog " Ta mailbox 3, monitor [ checker
driver [ checker H” UYMT w [ TLM  Transaction Level modél
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TLM w HF © E ’ H LATLM H o  Now' porfd
exporfl impad analysis_po# analysis_expo#

TLM ’ Ne BT H D ~ TLM™ Y " -
& N @ T * A
2.2.1 s d
port  analysis_pott b w 0 o~ 0 port analysis_port "
Y M £ analysis_port W H™ We port @ imp A
export analysis_expoft b w 0 T o T M #
analysis_export W HA
imp‘ 7 [ A
initiator %rt - o> %p> target
23TLM o
0 port Yp 0 H ey R~
HT ' a_  export 3t imp A
0 * port” Y porth exporé impA exporf Y exporé impA
impt by Ac "y F portn & “ impn ® voon®
ne v ~ exportb porf A % - impA
H imp w '
“uvm_blocking_ putrmp#(TIMP)
T D * IMP  UVM @ o componemhA 't
puda get # /KF 7 TLM~ W @ b ~
imp component A
222 =
I o D $+7 New put get transpoit writeA
© 17 putd "~ 0 A W 0 [ A
task put (T t);
2" get/peekd ~ A W [0 -
peek 0 ’ L~ A
task get /peek (output T t);
3" transport’ 0O put [ v 0 P getA
task transport(REQ request, output RSP response)
~ 4 write: 6 analysis_port 0 0 @ A imp
componen® T HYWae writeP® ~ analysis_port [ imp ~ w ~

imp o  writeP A
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function void write (T t);

]

consumer

]

producer consumer
put
initiator ————————— target

I

24 put b

get/peek

initiator €—— target

producer

I

2.5 get/peek b

producer transport consumer
initiator target
] L

2.6 transport b

——

target
consumer
producer T |
write ; ]
__ﬁ

initiator target

I

!...‘E?'?S_E"_"_Eir___.i

S—

target

consumer
2.7 write D

2 (D 55 Noy ‘
~ 17 put(y O ) A
~ 2 get() O A
~ 3 peek() 0 o T ’ G A

try_put(); can_put(); try_get(); caget(); try_peek(); can_peelX) P

KF M#Z 6 1 1 v© w T OA
2.2.3 H
7 H pT H * andysis o  TLM FIFOA
I analysis o
ayalysis port W ©3s A “ analysis o W @
b~ H@ o ' port exporfA analysis port connect() [ W e
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analysis egportd task write() A
tim UVM tim 5 21 7 tim_produceA
File:tim_test.sv
Class:tim_producer
class tlm_producer extends uvm_component

uvm_analysis_port #(tlm_item) ap_a;
uvm_analysis_port #(tlm_item) ap_b;
tim_item item_a;
tim_item item_b;

function  new(string name = "tlm_producer ", uvm_component parent = null );
super . new(hame,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
q 21TLM tim_producer 9§

t Ty % v uvm_analysis_port ap_a, newf v b
" b main_phase © item_a vV write  item_a0
F A

0 2.2 tlm_consumek

File:tim_test.sv

Class:tim_consumer

‘uvm_analysis_imp_decl (_consumer)

class tlm_consumer extends uvm_component
tim_item item;
uvm_analysis_imp_consumer #(tlm_item,tim_consumer) port_a;
uvm_blocking_get _port #(tlm_item) port_b;

27



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 (" portb trans addr = %hdata
%l item.addr,item.data), UVM_LOW
endtask : main_phase

task write_consumer (tim_item item);
tim_item item_tmp;
item_tmp = new item;
‘uvm_info (this .get_name(), $sformatf (" porta trans addr = %hdata
%l item_tmp.addr,item_tmp.data), UVM_LOW
endtask : write_consumer

endclass : tlm_consumer
n 22TLM tim_consumer 9

tn 22Ty ¥ W W @ define 'uvm_analysis_imp_decl(_consurmer)
¥4 G Wae componentl @ mp T w¥% impy 1
Ty Ty ‘uvm_analysis_imp_decl 2 H l &)
P2 l r "I
" 1" v~ define 'uvm_analysis_imp_decl(_ )
A port 4 uvm_analysis imp_  #(T ¥ component) port f
write # W taskwrite_  (Tt)
T °° 3 connect A
~ oL y task wirte4 ~ W A
0 2.3 port connect A

File:tim_test.sv
Class:tim_env
class tlm_env extends uvm_eny,
tim_producer tim_pdr;
tim_consumer tlm_csr;
uvm_tim_analysis_fifo #(tlm_item) producer_to_consumer_fifo;

function  new(string name, uvm_component parent = null );
super . new(hame, parent);
tim_pdr = new("tlm_pdr ", this );
tim_csr = new("tlm_csr ", this );

28



producer_to_consumer_fifo = new( " producer_to_consumer_fifo ", this );
tim_pdr.ap_a. connect (tlm_csr.port_a);

tim_pdr.ap_b. connect (producer_to_consumer_fifo.analysis_export);
tim_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 : tim_env
q 23TLM tim_environment 9
Makefile
make tim
port a trans addr = 00001234,data = 00004321
28 TLMlog
2 TLM FIFO
T v TLM 4 Ybuod v 3
" Ybuwo iy L Ny FIFO A
- put get
initiator %}n—w FIFO Qp__)pﬁ target
2.9 TLM FIFO
FIFO Wea N~ Y T 20 ¥ FIFQ: 0 "
a bAR 7 o L a = 3t 9
0 N analysis_export blocking_get_export # ' FIFO
0 exportp IMPA
DL}\ED gi\ap
Ogetﬁexpoﬂ
put_export O O blocking_get_export
blockingfputfexporto 8::::(El_cek;:i:tgel_export
FIFO Oblocking_peek_export
nc)blocking_pul_exporto o noblocking_peek_export
O get_peek_export
analys\s_exporto O blocking_get_peek_export
O noblocking_get_peek_export
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2.10 TLM FIFO

L or Y

1Y buwd "y analysis_port  writeQ~ FIFO ~ A

- T bwo get U fifo ’

R analysis_port o connectb analysis fifo analysis_export
) uvm_blocking_get_port connect [ tim_analysis_fifo

blocking_get_export o ~ G o Yy A

n 24T tim_producer ap b connect producer_to_consumer_fifo

“ tlm_consumeb producer_to_consumer_fifo tim_consumeil  main_phase

[ port bT v A

File:tim_test
Class:tim_env
function  new(string name, uvm_component parent = null );
super . new(name, parent);
tim_pdr = new("tlm_pdr ", this );
tim_csr = new("tlm_csr ", this );
producer_to_consumer_fifo = new( " producer_to_consumer_fifo ", this );
tim_pdr.ap_a. connect (tlm_csr.port_a);
tim_pdr.ap_b. connect (producer_to_consumer_fifo.analysis_export);
tim_csr.port_b.  connect (producer_to_consumer_fifo.blocking_get_expor
t);

endfunction : new

n  2.4TLM TLMFIFO  f

H  sim.log Y
uvm_test_top.env.tlm csr [tlm_csr] port b trans addr = 00005678,data = 00008765

2.11 TLM FIFO o log

2.3 driver
231 ~ item
Y G uvm_sequence item, ~ 4 sequence item H W s A
! Ty Wy Ap ~ vS system erilog _
Y b ~ A sequenceitem b DUT ¢ \"H 3 ) D
i "HA DADD, i "H addr, data, enabd DADD

sequence_item
File:dadd_item.sv
Jass :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

0 2.5drivery ” itemn
2.3.2driver ”
driver - Wad - G uvm_drivet b
partl/driver UVM driver Y0 26 NeA

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 <= jtem.data_en;
tb_dadd.dadd_if.mcb.dadd_in <= item.data;
tb_dadd.dadd_if.mcb.dadd_in_addr <= jtem.addr;

end
else
begin
tb_dadd.dadd_if.mcb.dadd_in_en <= 0;
tb_dadd.dadd_if.mcbh.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



endtask : main_phase

n  2.6drivery © driverT main_phase 9
dadd_drver main_phas§  dadd_item D © item.data_em
item.addr item.data ) 3 tb_dadd interfacé
dadd_testsv o T Qtestdadd rand test 5 2.7 y ¥ dadd_rand_test
new driver v b7 main_phaség phase.raise_objection(this)
phase.drop_objection(this)L ~ A

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
n 2.7 drivery © dadd_rand_te§f main_phase 19

p tb dadd.s\f DUT® awv "~ interface UVM ~ o run_test(h
hello_world T run_test(string test name = L. ) D ™ testcase

testcase ° A H Y D 0 +UVM_TESTNAME G~ D~
testcasA
MakefileT o T v ~ +UVM_TESTNAME=dadd _rand_test
Makefile 9
make all

7 input

- [ dadd_in_en

| G 0 dadd_in_addr(3
¢ g 0 dadd_in[31:0]
é--;uutpul

: #- 0 dadd_out_adeir]
D dadd_out31.0]

0 dadd_out_en

2.12 DADDdriver p ¥ ~ 0

v ~ drivern Y

32



handle:uvm_top
class name: uvm_root
new name:_top_

Y

handle:uvm_test_top
class name:
dadd_rand_test
new name:uvm_test_top

Y

handle:drv
class name: dadd_driver
new name: drv

2.13 drivery ~ UvM
h-l t
tb_dadd

uvm_test_top
(dadd_rand_test)

drv

(dadd_driver)

& hierarchical access
0 A
i input

5 run_test() z

dadd_interface

clk_generate

reset_generate

2.4 sequencer {

apo

7

A

sequencer UVM T
0O  driver

A
sequencer

9

sequence Y

sequence

o

2.14 driver ~

o>
sequence 7

7

T

driver™ sequencér Y b

0 [ driverA

UvM

uvm_component

Db
" 6 sequence L

( drivers

sequencd ™
N v

-

S

L

F -

é

S <)

driver
sequence_item b &
sequenceitent

HF

sequence

transactions
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sequence uvm_object G uvm_sequence uvm_sequence_item

. Ne A
sequence
I bodyP * & ~ ’ task bodyp driver
Ty @ itemA
Z ‘uvm_send GO0 " [ sequencéek
3 sequence ~  startP A
partl/sequencer UVM sequencer -1 28 DADD sequencer
S R (| i Y uvm_sequencer @ sequencer W T
" b H A
File:dadd_sequencer
Qass :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);

body® T ©item @ Ne

s

0

super . new(hame, parent);
endfunction : new
0  2.8sequencev ~ dadd_rand_sequencgr

n 2.9 DADD sequence f ~ task body H

uvm_send
sequenceX

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(hame);
endfunction : new

task body();
repeat (10) begin
item = new();
item. randomize ();
‘uvm_send(item)
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end
endtask
endclass

body
dadd_rand_sequence

0 2.9 sequencer ” dadd_rand_sequengge
dadd_drivey T~ seq_item_port uvm_driver T H Wa o @
0 b sequencer seq_item_export  connect® seq_item_export

uvm_sequencer A
seq_item_port
210 A
File:dadd_driver.sv
Class:dadd_driver
task dadd_driver
wait (tb_dadd.dadd_if.reset_n);
@ posedge tb_dadd.dadd_if.clk);
forever
begin
seq_item_port.
if (req.data_en)
begin
tb_dadd.dadd_if.mcb.dadd_in_en
tb_dadd.dadd_if.mcbh.dadd_in

T

H Wa
get_next_item

(o}

I.']

get_next_item (req);

0 sequenceT

VY

DUT

main_phase(uvm_phase phase);

<= reg.data_en;
<= req.data;

tb_dadd.dadd_if.mcb.dadd_in_addr <= reg.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
0 2.10 sequencer ~ driver main_phase€

driver
startf

dadd_rand_tesf
main_phasq

-

A

seq_item_porb sequencer seq_item_export
sequencd
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function dadd_rand_test : new(string name ="dadd_rand_test
parent = null );
super . new(name,parent);

, uvm_component

drv. = new("drv",this );
sgr = new("sqgr", this );
seq = new"seq");
drv.seq_item_port.  connect (sqgr.seq_item_export);
endfunction : new
N 2.11 sequencer ~ dadd_rand_tedf driver sequencer tlm port
I.']
Makefile ‘
make all
o ~ " A

—_—
£

¥ ~ sequencer sequence

handle:uvm_top
class name: uvm_root
new name:_top_

Y
handle:uvm_test_top
class name:
dadd_rand_test
new name:uvm_test_top

/\

handle:sqr

class name:
dadd_sequencer
new name: sqr

handle:drv
class name: dadd_driver
new name: drv

2.15 sequencer ” UvM

=

T w 216 '
I sequence G uvm_object b 6 uvm_component Yy T A
Z driver seq_item_export sequencer seq_item_port UVM T H
- U A
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tb_dadd

uvm_test_top
(dadd_rand_test)

seq
sqr
(dadd_rand q
sequence) uvm_send (dadd_sequencer)

seq_item_port

(uvm_seq_item_pull_port)
seq_item_export

uvm_seq_item_pull_imp)

drv
(dadd_driver)

hierarchical access

\ 4

[ input | = clk_generate

dadd_interface

A

- -

- - .
'> run_test() 4:

reset_generate

2.16 sequencer ” UvM

2.5 monitor
monitor b DUT W~ monitor DUT o |
’ reference model scoreboard A w h ° o H
“an A
monitor New H  monitof W T o reference model 'l
8 imonitof W Hb driver ’ refrence model? H '
T driver T ’ bW o~ H ~ Al T -
monitor . A
2  driver o * H - o - Y 7
monitor [ A
s W monitor F o reference model 'l's omaitorA
partl/monitor  UVM monitor © 0 2.12 dadd_imonitor 1§
main_phasd & vresetnH™ w ~ v H P DADD T o A

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 = %0h item.data

= %M ,item.addr,item.data);
end
@ posedge th_dadd.dadd_if.clk);
end
endtask : main_phase
0 2.12 monitors ~

n  2.13 dadd_omonitor | ~ main_phasd & reset nH”

H P DADD ¥ o A
File:dadd_ omonitor.sv
Class:dadd_omonitor

dadd_imonitom

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.pcbh.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 = %pHh item.data

= %M ,item.addr,item.data);
end
end
endtask : main_phase
n  2.13 monitow ~

Makefile '
make all

log

€l
€l
>

dadd_omonitoR
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v -

E
4
4
kS
5.
5
5
5
5

imonitor

6 dadd_imonitor,item.
/7 dadd_imonitor, item.
3 dadd _omonitor, item.
dadd_imonitor,item.
dadd omonitor,item.
dadd imonitor, item.
dadd_omonitor, item.
dadd omonitor, item.
dadd_imonitor,item.
> dadd omonitor,item.

2.17 monitor

omonitory

UVM

54160539,
ab43f648,
54160539,
5b0909%be,
ab43f648,
4367971,
5b0909%be,
436e7971,
a59179d1,
a59179dl,

handle:uvm_top
class name: uvm_root
new name:_top_

y

handle:uvm_test_top
class name:
dadd _rand_test
new name:uvm_test_top

a3d4d2f3
5855b3ct
a3d4d2f4
218ab640
5855b3d0
6dca6080
218ab64l
6dca6081
86d013c8
86d013co

L T~

handle:drv
class name: dadd_driver
new name: drv

handle:sqr

class name:
dadd_sequencer
new name: sqr

handle:imon
class name: dadd_imonitor|
new name: imon

handle:omon
class name:
dadd_omonitor
new name: omon

2.18 monitow UVM
t
Y
tb_dadd
uvm_test_top
(dadd_rand_test)
seq
(dadd_rand sqr
_sequence) |uvm_send |(dadd_sequencer)
scq_item_port
(uvm_seq_ilem_pull_port)
seq_item_cxport
uvm_seq_item_pull_imp)
drv imon
(dadd_driver) (dadd_imonitor) omon
(dadd_omonitor)
A
A hiésggehttal access hierafchical access

\ﬂ‘ dadd_interface

output

clk_generate

reset_generate

2.19 monitor ~

UVM
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2.6 agent W

agent 9 ) G uvm_componentb drivel sequencer monitor
i 0 o - A Tw 1] \
o " b o\ Ne b agent B G T
DADD uvm Nox, H @ agent W @ ” iagent = W@ ¥
0 oagen
partl/agent UVM agent " 214 iagent | ° v sequencer

drivef imonitorA
File:dadd_iagent.sv
(ass :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(hame, parent);
drv. = new("drv",this );
sqr = new("sqgr", this );
imon = new("imon", this );
drv.seq_item_port.  connect (sqgr.seq_item_export);
endfunction : new
0 2.14agenv ~ dadd_iagent

0  2.15 oagent 7 b OMONitoA
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(hame, parent);
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omon = new( " omon, this );

endfunction new

Makefile
make rand
v ~ agent

L

oagenty

2.15 agenv ~

UVM

dadd_oagem

handle:uvm_top
class name: uvm_root
new name:_top_

\ 4

handle:uvm_test top
class name:
dadd_rand_test
new name:uvm_test_top

handle:iagt

new name: iagt

class name: dadd_iagent

handle:oagt

new name: oagt

class name: dadd_oagent

R

handle:drv
class name: dadd_driver
new name: drv

dadd_sequencer

handle:sqr

class name:
clas:

handle:imon
s name: dadd_imonitor|
new name: imon

handle:omon
class name:
dadd_omonitor

new name: sqr

new name: omon

2.20 agenv UVM
=
t
Y
tb_dadd
uvm_test_top
(dadd_rand_test)
(dadd_iagent)
seq
(dadd_rand dadd sar
[ p— uvmisa (dadd_sequencer)
seq_item_port
(uvm_seq_item_pull_port)
seq_atem_cxport
) . oagt
uvm_seq_item_pull_im,
dadd_oagent)
drv imon
(dadd_driver) (dadd_imonitor} omon
E 4 (dadd_omonitor)
A hieradsfgicpficcess hierarchical accpss
1 input . output
' dadd_interface G clk_generate
*Srun_test() <, reset_generate

2.21 agent ~

UVM
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2.7 reference model 1

reference model G uvm_componentb G )
W b “y G A reference model” y
M A

reference model  imonitor T o ’ ¥
0 . ~ [ scoreboard A A

imonitor b reference model 3, TLM FIFO H N imonitor £y
uvm_analysis_port H write0 ¥ A

partl/reference UVM reference © 216 dadd_imonotor TLM

0 reference mod@l

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 = %pHh item.data

= %M ,item.addr,item.data);
ap. write (item);

end
end
endtask : main_phase
0  2.16 reference model ~ dadd_imonitorT tlm port0
refrence model 7
G agent monitor U T agent buWe > D’
imonitor  uvm_analysis_port ~ [ iagent iagent reference mod@l

File:dadd_iagent.sv
Class:dadd_iagent
function dadd_iagent : new(string name ="dadd iagent ", uvm_component
parent);
super . new(hame, parent);
drv. = new("drv",this );
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sgr = new("sqgr", this );
imon = new("imon", this );
drv.seq_item_port.  connect (sqgr.seq_item_export);
ap = imon.ap;
endfunction : new
0 2.17 reference model ~ iagentT  port 9

reference model % o uvm_blocking_get port get dadd pkt O iagent
~ ’ main_phasd v1 DA

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 = %Hh item.data
= %M ,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
0 2.18 reference model ~ dadd_reference 7
dadd_rand_te§f reference model N 2 TLM FIFO&bL iagent
reference model A

File:dadd_test.sv
Class:dadd_rand_test
function dadd_rand _test : new(string name ="dadd rand test ", uvm_component
parent = null );
super . new(hame,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
0 2.19 reference model ~ dadd_rand_test 9
Makefile ‘
make all
0 sim.log " referecemodel 4 H b FH”

A
dadd_imonitor,item. = 54160539, = a3d4d2f3
dadd_refmodel item. = 54160539, = a3d4d2f4
dadd_imonitor,item. = ab43f648, = 5855b3cf
dadd omonitor,item. = 54160539, = a3d4d2f4
dadd_refmodel item. = ab43f648, = 5855b3d0
dadd_imonitor,item. = 5b0909%be, = 218ab640
dadd omonitor,item. = ab43f648, = 5855b3d0
dadd_refmodel item. = 5b0909%be, = 218ab641l
dadd imonitor,item. = 436e7971, = 6dca6080
dadd_omonitor,item. = 5b0909%be, = 218ab64l
dadd refmodel item. = 436e7971, = 6dca6081
dadd omonitor,item. = 436a7971, = 6dca6081
dadd_imonitor,item. = a59179d1, = B86d013c8
dadd refmodel item. = a59179d1, = 86d013cH
dadd_omonitor,item. = a59179d1, = B6d013c9

2.22 reference model~ o log

=1~ Groupl

L pdadd_out_en Sto

4. o dadd_out[31:0]  10000_0000

+-|:> dadd_out_addr]... 1DDDD_DDDD§

2.23 reference model ~ o

¥ ~ imonitor omonitorH,

UVM U

handle:uvm_top
class name: uvm_root
new name:_top_

A 4
handle:uvm_test_top
class name:
dadd_rand_test
new name:uvm_test_top

A

handle:iagt handle:oagt handle:refmt.jl
i class name:
class name: dadd_iagent class name: dadd_oagent
new name: iagt new name: oagt dadd_reference_model
9 i new name: refmdl

T

handle:drv
class name: dadd_driver
new name: drv

class

dadd_sequencer
new name: sqr new name: omon

handle:sqr handle:omon

handle:imon
class name: dadd_imonitor
new name: imon

class name:
dadd_omonitor

name:

<l
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2.8 scoreboard

00

2.24

reference model ~ UvM

tb_dadd

uvm_test_top
(dadd_rand_test)

analysis_export g get export

{uvm_analysis_imp) {uvm_got_peck imp)

iagt
(dadd_iagent)

seq
(dadd_rand

sqr

_sequence) |y

“1 (dadd_sequencer)
d

refmdl|
(dadd_refmodel)

el_port)

drv
(dadd_driver)

imon
(dadd_imonitor)

omon

A

Pl E

‘— run_test() 2\

\ ;Kml;ms hicafchical access

IM dadd_interface |—P|

~gssignment}

clk_generate

reset_generate

scoreboard Ne

2.25

d

A ¢ DUT o ¥

-

scoreboards reference model scoreboards reference

FIFOA

main_phasg§ 0 reference model scoreboard

¥

partl/scoreboard UVM scoreboard

14

YR

File :dadd_score

~

WA

t F

board.sv

Class:dadd_scoreboard
task dadd_scoreboard
dadd_item dadd_exp_item, dadd_act_item, tmp_dadd_exp_item;

fork

while (1)

begin

reference model ~ UvM

G uvm_componentb G Ne

L reference model

“q 220

YR

PASSA

main_phase(uvm_phase phase);

exp_port. get (dadd_exp_item);
dadd_exp_queue. push_front (dadd_exp_item);

end

while (1)

DUT

Ve

Y

scoreboard 9

H a = TLM
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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: %hExpect_data: %h nActual_addr: %hExpect_data: %hn",
tmp_dadd_exp_item.addr,tmp_dadd_exp_item.data,dadd_act_item.addr,dadd_act_item
.data));
end
else
begin
$display ("DADD_PASH
end
end
end
join
endtask : main_phase
0 2.20 scoreboard ~ dadd_scoreboarfi 9

dadd_rand_tesf v b TLM FIFO o ¥ A

File:dadd_test.sv
Class:dadd_rand_test

function dadd_rand _test : new(string name ="dadd rand _test ", uvm_component

parent = null );
super . new(hame,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_schb_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_sch_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);



sch.exp_port.
endfunction

l.']

Makefile
make rand

0 sim.log

v ~ scoreboard

2.21 scoreboard ~

UvM

4 PASSA

Yy

handle:uvm_top
class name: uvm_root
new name:_top_

4

handle:uvm_test_top
class name:
dadd_rand_test
new name:uvm_test_top

connect (dadd_refmdl_to_scb_fifo.blocking_get_export);
new
dadd_rand_test 9

L

handle:refmdl

handle:iagt

handle:oagt

class name:

handle:scoreboard
class name:

class name: dadd_oagent

class name: dadd_iagent dadd reference model
new name: iagt new name: oagt new name: refmdl

dadd_scoreboard
new name: scb

e e

handle:drv
class name: dadd_driver
new name: drv

handle:sqr

class name:
dadd_sequencer
new name: sqr

handle:imon
lclass name: dadd_imonitor
new name: imon

handie:omon
class name:
dadd_omonitor
new name: omon

2.26

scoreboar@ ~

UVM

tb_dadd

uvm_test_top

(dadd_rand_test)

analysis_export

{uvm_anulysis_imp)

ing_get_export
{uvm_gel_peck imp)

input

Pl E

7 run_test() I,

dadd_interface lwl

iagt refmdl| :
(dadd_iagent) ap (dadd_refmodel)
(ufm_analysis_port) {em_blocking get_port)
seq ST i
(dadd_rand >
—— (dadd_sequencer)
=12 uvm_send i ref_to_scb_fifo
feq_ttem_port (uvm_tlm_analysis_fifo)
(uvm_seq_item_pull_port)
seq_item_cxport
uvim_seq_item_pull_imp)
drv imon
(dadd_driver) (dadd_imonitor) omon scb e
; (dadd_scoreboard)
(dadd_omonitor)
A Eraschical access hiceafchical access
f
|

e clk_generate

reset_generate

2.27 scoreboard ~

UVM
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2.9 environment

UVM environment G uvm_componeht G e DUT 1)
W A ) agent, scoreboard, refrence_moglal functional
coverage collector ~ “ env Ty \ envA
cy:: 9 T Vv FUM Ne o " Y uvm_testl~ P [ test
case ; v Ye b [ UVM environmentT A
partl/environment UVM environment T 2.22 environment A9

iagent oagernt reference model scoreboardy i analysis FIFO v )
analysis FIFO 3 o A

File:dadd_environment.sv

Qass :dadd_environment

class dadd_environment extends uvm_eny
dadd_iagent iagt;
dadd_oagent oagt;
dadd_refmodel refmdl;
dadd_scoreboard scb;

uvm_tlim_analysis_fifo #(dadd_item) dadd_iagt_to_refmdl_fifo;
uvm_tlim_analysis_fifo #(dadd_item) dadd_oagt to_scb_fifo;
uvm_tim_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(hame, parent);
iagt = new("iagt ", this );
oagt = new("oagt", this );
refmdl = new("refmdl ", this );
scb = new("sch", 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_refmd|_to_schb_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);

sch.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get export);
endfunction : new
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dadd_rand_tesf

0 2.22 environment ~

File:dadd_test.sv
Class:dadd_rand_test

class dadd rand_test

dadd_environment

extends uvm _test ;

“uvm_component_utils (dadd_rand_test)

dadd_environment
dadd_rand_sequence seq;
new( string

extern

= null );
extern
endclass :

function

parent = null );

env;

function

name ="dad

U 0]

1]

d rand_test

task main_phase(uvm_phase phase);

dadd_rand_test

dadd_rand_test

super . new(hame,parent);

seq = new("seq");
env = new(“env", this );

endfunction

new

new( string

0 2.23 environment ~

Makefile '

make all
sim.log

¥ ~ environment,

¥ PASSA
UVM

Y

name ="dadd_rand_test

dadd_rand_test 9

handle:uvm_top
class name: uvm_root
new name:_top_

A

class

handle:uvm_test_top

dadd_rand_test
new name:uvm_test_top

name;

v

handl

new na

class name:
dadd_environment

eenv

me:env

e

dadd_environment 9

, uvm_component parent

, uvm_component

handle:iagt
class name: dadd_iagent
new name: iagt

handle:oagt
class name: dadd_oagent
new name; oagt

handle:refmdl
class name:
dadd_reference_model
new name: refmd|

handle:scoreboard
class name:
dadd_scoreboard
new name: scb

e e

handl
class name:

new name: drv

e:drv
dadd_driver

handle:sqr

class name:
dadd_sequencer
new name: sqr

new

handle:imon
class name: dadd_imonitor

name: imon

handle:omon
class name:
dadd_omonitor
new name: omon
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2.28 environment ~ UvM

= " ¢
th_dadd
uvm_test_top env
i blocki
(dadd_rand_test) |(yadd_environment) analysis._export LG
= . {uvm_analysis_imp) {uvm_gel_peck imp) —
iag refm
(dadd_iagent) ap (dadd_refmodel)
seq sar (ufm analysis_pont) {(uvm_blocking get_port)
(dadd_rand > d
(dadd_sequencer)
_sequence) uvm send

O
ref_to_scb_fifo
(uvm_tlm_analysis_fifo)

seq_item_port

(uvm_seq_item_pull_port)
cq_item_export

" AN
uvm_seq_item_pull_imp) oag
dadd_oagent)

drv imon
(dadd_driver) (dadd_imonitor)

omon 2

/ (3555, allir) (dadd_scoreboard)
A \ Wrarchical access hiced
f

H

kchical access
I t tput
PR m dadd_interface Iw = clk_generate
":, run_test() 2‘

reset_generate

2.29 environmerntg = UVM

@ UVM i J UVM L function
uvm_top.print_topology () ¥ # @ N

A H
1A

dadd_rand_test main_phasq uvm_top.print_topology § ~ sim.log
N H 9w
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DWW w Wk
o s W N

dadd_iagt_to_refmdl_fifo

analysis_export
get_ap
get_peek_export
put_ap
put_export
dadd cagt_to_scb_fifo

analysis_export
get_ap
get_peek_export
put_ap
put_export

dadd_refmdl_to_scb_fife

analysis_export
get_ap
get_peek_export
put_ap
put_export

iagt

drv

rsp_port
seq item port
imon
ap
sqr
rsp_export
seq_item_export
arbitration_queue
lock_gqueue
num_last_reqs
num_last_rsps
oagt
omon
ap
refmdl

2.30 environmemg ~

=

dadd_rand_test
uvm_env

uvm_tlm_analysis_fifo #(T)

uvm_analysis_imp
uvm_analysis_ port
uvm_get_peek_imp
uvm_analysis_port
uvm_put_imp

uvm_tlm_analysis_fifo #(T)

uvm_analysis_imp
uvm_analysis_port
uvm_get_peek imp
uvm_analysis_port
uvm_put_imp

uvm_tlm_analysis_fifo #(T)

uvm_analysis_imp
uvm_analysis_port
uvm_get_peek_imp
uvm_analysis_port
uvm_put_imp

uvm_agent

uvm_driver #(REQ,RSP)
uvm_analysis_port
uvm_seq item pull port
uvm_monitor
uvm_analysis_ port
dadd_rand_sequencer
uvm_analysis_export
uvm_seq item pull_imp
array

array

integral

integral

uvm_agent
uvm_monitor
uvm_analysis_port
uvm_component
uvm_analysis_port
uvm_blocking get_port
uvm_scoreboard
uvm_blocking get_port
uvm_blocking_get_port

uvm_top.print_topology -

; VW ae UVM ) @ 7 N
’ A
2.10
2 UVM W @ 1 UVWM Ne »'

sequencér sequence agent reference model scoreboard @ b

K A

driver v i 0 [ DUTA

monitor v DUT i Ne A

sequencer 0 v L : 0F @« A

agent 1 - \ A

reference model a ) VWe %o %0 DUT

drivef monitof
.‘l.

w
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scoreboard
environmerit
scoreboard

a

~

UvM

o]

No
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P uwm +

3.1factory A +

N Lb  UWM L~ LA T
NT He' AN ~ AN L G o W KF’
A W ¢ A
A Loy, W " o - G A
- NT™ "y " 9 "
_ o - ey H A U/WMT AN L3
v w3 Y © B Y oA
N L 22 @~ Neg Y e Apartl/factory UVM factory
L *  dadd © T data_erH” g factory
Lo dadd_driver dadd_fixen_drivér y data_erH™ w 1A
311 o
R e We v e UM AN L Y Y W  component
object Wa TYyBey a A

Hae Y definé
'Y component “uvm_component_utils(class_type _name)
'Y object ‘uvm_object_utils(class_type name)
T dadd_driver ‘uvm_component_uti(3 Y n 31
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
n 31 A L uvm_compoent_utils dadd_driver Y 9

dadd_fixen_drivér 3 “uvm_component_utils() Y data_in_erH”
y T 0 32 '

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 o 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'bl;
tb_dadd.dadd_if.mcb.dadd_in <= reg.data;
tb_dadd.dadd_if.mcb.dadd_in_addr <= reg.addr;
seq_item_port. item_done ();
end
endtask : main_phase

0 3.2 A LT dadd_fixen_driver 9

3.1.2/
N L o |lf - CHE [ createP
static function T create(string hame, uvm_component parent, string context =" ")
uvm_component parerit G uvm_object ! b )
G v new® ~ 6 uvm_component A

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

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

comp_type object_type W @ v b~k Tf
A A get type nam® Yy A
type id < ) < v, A

n 3.3 dadd driver - A

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 (sqgr.seq_item_export);
ap = imon.ap;
endfunction : new
n 33 A L iagentT  dadd_driver < 0|

3.1.3

N oL bk 4 ©q Ny Ty
o ) " overridé” 0 A
~ l’ ; t
set_inst_override_by_type(original_type, override_type, full_inst_path )
n t
set_type_override_by type(original_type, override_type)
~ l’ ; t
set_type_override_by name (string original_type _name,string override_type name,bit
replace=1)

n
set_inst_override_by name (string relative_inst_path, string original_typeg,nam
string override_type name)

M Neset inst_override_by type - a component 8 Tb
component 8 Tb '’

z

" 1" Y[ factoryT”~ uvm_object/component_utilS()

~ 2 a factory L+ q type_id::.create() b7 b new() A
-3 b T i} L A
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~ ~
g

A

4~ component objectb € A
~ 5 o H |FA
Tuzy b T DADD 3t dadd_fixen_driver
dadd_driver ) 311 Y T dadd_driver  dadd_fixen_driver
‘uvm_component_utile U Y- H dadd_fixen_testT Ty
set_type override_by by type -0 34 dadd_driver q A

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(hame,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

n 34 AN L dadd_fixen_tesf  dadd_driver u
dadd_fixen_driveRn

an T ‘ )

" 1" dadd_fixen_driver oA

z set_type_override_by_by_type env = dadd_environment :: type_id ::
create("env" this) |- A

main_phasg uvm_top.print_topology§ ~ ¥ UVM
Makefile H ~ uvm_top.print_topology® 2! Y '
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pu—r

uvm_test_top
env
dadd_jiagt_to_refmdl fifo
analysis_export
get_ap
get_peek_export
put_ap
put_export
dadd_oagt_to_scb_fifo
analysis_export
get_ap
get_peek_export
put_ap
put_export
dadd_refmdl_to_scb fifo
analysis_export
get_ap
get_peek_export
put_ap
put_export
iagt
drv
rsp_port
seq item port
imon
ap
sqr
rsp_export

o-JdabkewNPE

W W wwwwww

31 a UVM A
C T ¥ iagtl} drv Ti
Makefile o DR
makeall
- T data_in_ em A
Wy AN L

T dadd_fixen_drivér 3.2

drv = dadd_driver ::
type_id

create("drv" this);

dadd_driver drv; ‘ - dadd_driver
drv = new("drv",this); . instantiation
3.2

dadd_driver is override ?

dadd_fixen_test
dadd_environment

uvm_tlm analysis_fifo #(T)
uvm_analysis_imp
uvm_analysis port
uvm_get_peek_imp
uvm_analysis_ port
uvm_put_imp

uvm_tlm _analysis_fifo #(T)
uvm_analysis_imp
uvm_analysis_ port
uvm_get_peek imp
uvm_analysis_port
uvm_put_imp

uvm_tlm analysis_fifo #(T)
uvm_analysis_imp
uvm_analysis port
uvm_get_peek_ imp
uvm_analysis_ port
uvm_put_imp

dadd_iagent
dadd_fixen_driver
uvm_analysis port

uvm_seq item pull_ port
dadd_imonitor
uvm_analysis_ port
dadd_rand_ sequencer
uvm_analysis_export

L

w dadd_fixen_drivek

create R W © create
H newf A o
- - e base type override type \‘\
Find Override K \
yes ltems [~ '}“ dadd_driver dadd_fixen_driver K

\
dadd_fixen_driver ~~. .
l - _ “~..__ set_type_oveitide_by_type .-~

dadd_driver change to
dadd_fixen_driver

) R

dadd_fixen_driver dadd_fixen_driver drv;
instantiation drv = new("drv" this);

_,’a\'

N Ly
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3.2 phase +

phase L uv™M gy @ 19 v ¥ pT"
UVM Tyi b p TN A
phase L o . " Nae phasey Ne Y R ()
b b e b~ Ne phasey £ b 1 e1bA
h Newy s e ‘
Construction phasé - Ne B < A’
- a N HT - it F % bA
configuration phasé "Ne b a N
i A’ Ty UvM L A
h  ~ Mainphasé& " h A a N HF
~ transaction H” 0 e H ~ Ty w7 ~ ¥
a OHe A
" Shutdown phasé - W b iy
H A M) h H ~y G
A
3.2.1 phase 2
UVM phase New function phase task phase function phase
task phase UVM =~ ° A
I function phase:
1" build phase ». Ne b~ ” config_db
virtual interface D A
" 27 connect_phase component, b TLM A
" 3 end_of_elaboration_phaseo H [f A W b~ 4 )
v ) A
~ 4 start_of simulation_phase ~ 0 HFA @ " b~
4 H A
" 5 extact_phase W T oo 0
DUT A
~ 6 check phase u o 0 A
~ 7 report_ phase W' H ~ o Jo A
" 8 finial_phase HFA® B~ »  TLM FIFO
D A
Z task phase
~ 17 run_phasé 0 b A
" run_phasey ~ 12@ task phase
~ 2 pre_reset_phase: B bH [ " DA
3 reset_phask "0 HfF B DA

" 4" post_reset phase: B bH b A
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~ 5 pre_config_phasé HIF " b
~ 6 configure_phasé W A
" T post_config_phasé H b
" 8 pre_main_phase  main_phase [~ b
~ 9" main_phase h 0 phase ~ 0
" 10" post_main_phase main_phase} b
~ 11" pre_shutdown phase A shutdownphasg [ * b A
~ 12" shutdown_phashk Lo A A
~ 13 post_shutdowphase A shutdown phasg b A
L y:: ¥ pre * 7 phase reset_phase, config_phaSe
main_pahse,shut_down_phase ~ g % L A
uvml1l.0T 7 run_phase " 12@ task phaseuvml.l v~ 12 task
phase P Ne run_phase u A
run_phase w 12 @ task phasel 37 y  Huw. H G
run_phase
W/ "'UVM by Wa by L @ A
H” phase T run_phase W W “ %z G UvM
;i 0 A
Ha A | ‘ ) b Ve, } )
N @ NI I R G ¥ VIP v
sSynopsys cadence VIP Y run_phase g, A
uvml.l ~ 12 @ task phase S a 3 @ phase HL - v~
s @ phase, : L vB A b main_phase run_phase
- LA
3.2.2 phase
UVM T phase Nows"2 "'b phase W@ componen
a phase uvm a phase uvm T
) Au = "2 “ 1y DADD e T ev
partl/phase UVM phase L “ n T Nae@ componentl
phase ©~ <+ H A
I b phase W @ component
b  phase W @ component] I71 3
¢ build_phase ~ S| v 33 A
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simulation
time

Makefile

3.4

function phase

build_phase

connect_phase

end_of_elaboration_phase

start_of_simulation_phase

extact_phase
check_phase

report_phase

finial_phase

33b

make rand
build_phase

phase

log T dadd_rand_test p
connect_phase end_of elaboration_phase

tash phase
pre_reset_phase
reset_phase
post_reset_phase
pre_configure_phase
configure_phase
post_configure_phase
run_phase
pre_main_phase
main_phase
post_main_phase
pre_shutdown_phase

shutdown_phase

post_shutdown_phase

W @ componenf]

phase

start_of simulation_phaseeset phaSeconfiguration phaSemain phaseshutdown phasé

extact_phase check_phase report_phase finial _phase

run_phasé 12e task phase

dadd_rand_test,
dadd rand test,
dadd_rand test,
dadd_rand_test,
dadd_rand test,
dadd_rand_test,
dadd rand test,
dadd_rand_test,
dadd_rand_test,
dadd_rand test,
dadd_rand_test,
dadd rand test,
dadd_rand_test,
dadd_rand_test,
dadd_rand test,
dadd_rand_test,
dadd_rand test,
dadd_rand_test,
dadd rand test,
dadd_rand test,
dadd_rand_test,

A

Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting

A T

build_phase
connect_phase
end_of_ elaboration_phase
start_of_simulation_phase
run_phase
pre_reset_phase
reset_phase
post_reset_phase
pre_configure_phase
configure phase
post_configure_phase
pPre_main_phase
main_phase
post_main_ phase
pre_shutdown_phase
shutdown_phase
post_shutdown_phase
extract_phase
check_phase
report_phase
final_phase
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3.4b phase W @ componenf

o log
Z phase uvm
phase  uvm Now H S | n s A
I7L phase ' build_phase final_phase
n oo phase

connect_phase end_of elaboration_phase
start_of simulation_phaseeset phaseonfiguration phaSeun_phasemain phaseshutdown
phase” extact phaSe check phase report_phask

en build_phase :: I ) @ uvm_test topl  build_phase

P env T build_phase agentT build_phase driver T

build_phasA connect phase I} :': T W driverT  connect_phaseP
agent]  connect_phaSe envl  connect_phsée

uvm_test_top
connect_phage

uvm tree top

uvm tree top
A
uvm_test_top uvm_test_top
v connect_phase v
end_of_elaboration_phase
uvm_env start_of_simulation_phase uvm_env
reset phase
build_phase configuration phase
N run_phase
final_phase main phase L
shutdown phase
uvm_agent extact_phase uvm_agent
check_phase
report_phase
A \ 4
uvm_driver uvm_driver
\ 4
uvm tree bottom uvm tree bottom
3.5 phase uvm
Makefile '
make rand

log T build_phase

dadd rand_test, Starting build phase
dadd_environment, Starting build phase

dadd _iagent, Starting build phase
dadd driver, Starting build

phase
3.6 phase uvm o log
3 phase uvm T D
phase uvm T ) T A
driverb monitor [ ; 1 W new
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o H @ agent W@ agentnew 4 a_agents W@ agentnew

4w bagent H ®© a_agent build_phasé® b_agent build_phasé
O H ~ log T build_phaset logT #' dadd iagent dadd_oagent
component 4w envl new No# w iagt oagt H 1
@ dadd_iagentP dadd_oager dadd_driver dadd_imonitor
dadd_sequencer component agent] new 4 drv,imon,sgr build_phase

dadd_driver,dadd_imator,dadd_sequencer,

new_name:iagt

—

new_name:drv new_name:imon new_name:sqr
>
all phases
3.7 phase uvm T )

* build_phase dadd_iagent H N dadd_iagent/}
dadd_driver, dadd_imonitor, dadsequencerP dadd _oagent b
dadd_iagent dadd_oageriP dadd_driver, dadd_imonitor, dadd_sequencer

Y noA
dadd rand test, Starting build_phase
dadd_environment, Starting build_phase
dadd iagent, Starting build phase
dadd_driver, Starting build phase
dadd_imonitor, Starting build_phase
dadd_rand_sequencer, Starting build_phase
dadd_cagent, Starting build phase
dadd omonitor, Starting build_ phase
dadd_refmodel, Starting build_phase
dadd scoreboard, Starting build phase
3.8 phase uvm T ) o log
3.9 Yy DADD Ty phase t A Ty build_phase
connect_ phasd ,e? "C ° T % build _phase uvm_test top 1 : W
connect_phase drv i W y: At dadd o logT3" vy ¥ A
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start

build_phase
uvm_|test_top
J
uvm_jest—tep ~
| env
| e
D —
\.I_dnl_‘_l_imrm_H_sqd | non |
J
-
end_of elabfation_phase
start_of_simylation_phase
Ons
T reset_phase
simulation run_phase configure_phase
time - main_phase
| shutdown_phase
X ns
extract| phase
check |phase
report |phase
final_phase
finish Y
3.9 DADD Y o phase 0
3.2.3 objection +
UvM phase objection L L I \ @ phasel” UVM
W objection " raise_objectiofl -y @ objection
drop_objection A o - S [ phasd raise_objection
drop_objection T F o " raise_objection main_phase W @
0 2 H |FA
object Lw A component phase objection N n
~ MW ae phasd 3.10 - [ task reset_phas§ v |
component A component Bcomponent C  objectionn H configure
phasé
~ L = ~ - % =

objection L G
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reset_ phase configure_phase main_phase shutdown_phase
0 ns: : , : : xns»
Comp':nent ;raise drop %aise drop! raisedr+p Iraisedr%p ;
CompE;) nent :raise dropl raise drop‘lraise drop ;
Compément raise drop }'aise drol: Iraise drop!
3.10 objection L L - 1
9 3.5 N dadd_testT main_phase ~ sequence v -
phase.raise_objection(this)main_phasqd 9 bw ” phase.raise_objectioh
this 7 [ componer
File:dadd_test.sv
Qass :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
0 3.5o0bjection L L 7 0
3.2.4 phase
phase wi Wa phase [z Wa phase W A [ P
W jump® T
function void jump(uvm_phase phase)
phase T G %0 b~ phase L resetH”
3T ) [ resetH” 1. ~ « main_phase [ reset_phase
DUT %3 0 1. "~ ux DUT 1. ~ TAW
' Yo Y pH tim fifo N Ny Ab = w
A
partl/phase W @ casew dadd reset test A resetw i
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[ = " T phase A
class dadd_reset_testrun_phasq  reset_ rH~ forceu =, O 1 releasé
H DUT H™ 0 =i, ~ Y T3 AW H A

File:da dd_test.sv
(ass :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 = i
$display ("dadd_reset_test, Starting run_phase "
endtask : run_phase
n 3.6 phase T dadd_reset_test reset n Lo
n 3.7 class dadd_imonitéf  reset tH™ T U “ main_phase
[ reset i | “ phase.jump(uvm_reset_phase::get) | reset_phage

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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n 3.7 phase T dadd_imonitor reset phase 0

s v phase AW’ b~ H  dadd_environmenfl
reset phasgd v TLM FIFO ) dadd_scoreboar§ 3w 1 T !

A

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 sch_fifo. flush ();

endtask : reset_phase
0 3.8phase T dadd environmneff TLM FIFO 0

File:dadd_scoreboard.sv

Class:dadd_scoreboard
task dadd_scoreboard :: reset phase (uvm_phase phase);

$display ("dadd_scoreboard, Starting reset_phase ")
dadd_exp_qgueue. delete ();
endtask : reset_phase

0 3.9 phase T  dadd_scoreboard ! 0
@ Y
T [ reset_phase AW  FIFO ! ; reset_n
w T wi "N phasé
2 “ [ main_phase dadd_drivenws -~ [ DUT dadd_imonitow
reset_n U0 w 0t w [ reset_phasebu 0t wW A
3 dadd_drivei N H v [ phasé
dadd_drivefT  reset_phase main_phasq v raise_objection(tls)
drop_objection(this) L ~ " W e phasé
Makefile dadd_reset_tést
make reset
N log” Y reset n forcew OH ~ 0 = phase A
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dadd_driver, Starting main_ phase
dadd_imonitor, Starting main_phase

dadd sequencer, Starting main_phase
dadd_iagent, Starting main_ phase

dadd omeonitor, Starting main_ phase
dadd_oagent, Starting main_phase

> dadd_refmodel, Starting main phase

dadd scoreboard, Starting main_phase
dadd_environment, Starting main_phase

dadd reset_test, Starting main_phase
UVM_INFO /eda/synopsys/ves/T-2022.06-A/etc/u
UVM_WARNING @ 150.00ns: main_cbjection [OBJTN
dadd_driver, Starting reset_phase
dadd_sequencer, Starting reset_phase

dadd iagent, Starting reset_phase
dadd_oagent, Starting reset_phase

dadd refmodel, Starting reset_phase
dadd_scoreboard, Starting reset_phase
dadd_environment, Starting reset_phase
UVM_INFO @ 150.00ns: uvm_test_top.env.iagt.sqn
dadd_reset_test, Starting reset_phase

dadd reset_test, Starting run_phase
dadd_imenitor, Starting reset_phase

dadd _omenitor, Starting reset_phase

dadd driver, Starting post_reset_phase
dadd_imeonitor, Starting post_reset_phase
dadd sequencer, Starting post_reset_phase
dadd_iagent, Starting post_reset_phase
dadd_omenitor, Starting post_reset_phase
dadd_oagent, Starting post_reset_phase
dadd_refmodel, Starting post_reset_phase
dadd scoreboard, Starting post_reset_phase

3.11 phase o log
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3.2.5 phase

start

v

start
reset_phase

v

detect reset

yes

no

start
main_phase

Y

start
other phase

Y

v

drive data to
DUT

yes

detect reset [

Y

start
other phase

y

finish

3.12 phase

& UVM_PHASE_TRACE
v~ ' +UVM_PHASE TRACEA

reporter [PH/TRC/DONE] Phase 'common.extract' (id=246) Completed phase
reporter [PH/TRC/SCHEDULED] Phase 'common.check' (id=258) Scheduled from phase common.extract

3.13phase v~

phase L

reporter [PH/TRC/STRT] Phase 'common.check' (id=258) Starting phase

+UVM_PHASE_TRACEo
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o %

I sequencqd

A o

A

sequencep
sequence_item |

3.14 sequence L ¢

Y

17 ° sequence item(create_itefn)
2" sequence_item A
= :
4~

A
@ sejuence start_itemiA
REQ_FIFO(finish_item)

response

- L A
\ @ a Y F @ phasef\ A
3.3sequence ', f, W +
wva . T 0D " Ne New 3, drivef  sequencer
sequncA uvmT sequence la * i v A sequence
L & b sequencér driver’ ¢ ) '
T sequenc® S a _ A
Z sequencer sequence & A
3 driver 1 sequence? sequence req’ 0 [ DUT
driver L o H~ A
4 dirver sequenced I H " rsgA
sequence [ ) U @ A
sequence_item b & sequence v T
I VY sequenceitent driver™ sequencer Y b T
L " HF" transactions v 0 [ driverA
UVM squence W @ O G uvm_object b G uvm T
T A
3.14 sequence L ¢ ‘
sequence sequencer driver DUT
start
create_item L
wait item
randomization is avaliable
start_item » arbitration
get item from v
finish_item » REQFIFO FIFO,  get next
_item()
RSP put item into
FIFO [ —=>{ interface
NO \ put rsp item / drl\ve data
RSP get_ RSP FIFO ke into FIFD item_ o interface
response(rsp)| - dowe(rsp)
. . getrst from
wait for item FIFO
to be done
——> finishi
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response(get_response(rsp))

Z sequencer Y
~ 1" sequence @ A
3 driver U
- T [ sequence_item(get_next_item(rdy)))
S 20 DUTA
~ 3 ¥ responsA
v T [Hea ' sequence sequence " A
* sequence sequence sequencef -~ pre_stark bodya
post body  ~ h | 0 A
® ' sequence } - -7 a
sequence ¢ pPwW % a A

3.3.1 sequenck

sequence task bodyT © task body task phasgq -~ A
sequence 0 ~ Y New uvm_sequencétem 0 uvm_sequence 0
A
T sequence_item 0
sequence® uvm_sequence_item H 0 Y Ws
1" start_item finish_item
virtual task start_item(uvm_sequence_item item, int set_pricfitywvm_sequence_base
sequence=null);

start_item():2 @ @ ~ Wae D~ sequence_item, e N ® 2@
sequence_itera W @ sequencek
@ task b "y W ~ sequencer A
virtual task finish_item(uvm_sequence_item item, int set_priofily=
finish item() e & ~ We D~ sequence ittm He n&® A
@ task b "y W "~ sequence_itera driverA
T W'
1" o jtem A
2" start_itemA
3 item = A
& finish_itemA
5 rsp ~ [ rsp A
partl/sequence UVM sequence L , dadd_rand_testT
data_sequence_item N dadd_rand_sequencetask bodyy 4’

Fi le :dadd_sequence.sv
Jass :dadd_rand_sequence
‘ifd ef START_ITEM
task body();
if (starting_phase I= 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 I= null )
starting_phase. drop_objection (this );

endtask : body
0 3.10sequence LT start_item finish_item sequenceitem 0

Makefile ‘

make send_item_start_item

" 27 "uvm_create(item) ‘uvm_send(item)

uvm L 3, 'uvm_create  ‘uvm_create_on G transaction D~

‘uvm_send  transactioh ¥ A

‘uvm_createt o 7 " newf ~ ‘uvm_create_on(item,sqr)
@ Y 0 sequencek

‘uvm_send "~ sequence_itend drivef @ define v
start_item finish_itemA

T W'

1" “uvm_create(item)A

> item A

3" ‘uvm_send(item

4 rsp - [ rsp A

File:dadd_sequence.sv
Class:dadd_rand_sequence
‘elsif  UVM_CREATE
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
repeat (20)
begin
‘uvm_create (item);
item. randomize ();
‘uvm_send(item);
end
if (starting_phase I= null )
starting_phase. drop_objection (this );

endtask : body
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0 3.1lsequere LT uvm_create uvm_send sequence item

Makefile ‘
make send_item_uvm_create

3 ‘'uvm_do |

‘uvm_do | G 0 sequence_item

Y
‘uvm_do(item_or_seq)
7 Waeda -~ Yy sequence_item sequence
‘uvm_do_with(item_or_seq, {cons})

HeOG ~ Wae ©D item seq Ha O
‘uvm_do_pri(item_or_seq, priority)
HeOG ~ Wae D item seq RO
‘uvm_do_pri_with(item_or_seq, pri, {cons})
2ed “Wae D item se He O

tRE]

‘uvm_do_on(item_or_seq, sqr)
HeO ~ Hed W sgr
‘uvm_do_on_with(item_or_seq, sqr, {cons})
20 7 HaeW sgf e
‘uvm_do_on_pri(item_or_seq, sqr, pri)
e 0 T e WA
‘uvm_do_on_pri_with(item_or_seq, sqr, pri, {cons})
@l T raeuwnd @ u
0 sequence_item H'uvm do | Y
start item¥ finish_item A T W'
1" “uvm_do(itemf
vl rsp © [ rsp A
File :dadd_sequence.sv
Class:dadd_rand_sequence
“else
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
repeat (20)
begin
“uvm_do(item)
end
if (starting_phase I= null )
starting_phase. drop_objection (this );
endtask : body

0 3.12sequence LT uvm_do sequence item

sequence

seq
seq N ®

item/seq N @

bR)
EPE)

v uvm_creafe

i_‘)
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Makefile ‘
make send_item_uvm_do

Z sequence U
sequencd ~ Y sequence sequence® sequence HO
Y
" 1" task starf®
start® * A
virtual task start (uvm_sequencer_base sequencer,

uvm_sequence_base parent_sequence = null,int this_prioritybit call_pre post = 1);

T “'
1" sequence ©» A
2" sequence A
3" seq.start¢)
dadd " T dadd_en il dadd en w T T 0
~ 7y dad_rand_sequence A
dadd_rand_sequenc§ W @ random I data_en_rand
‘uvm_do_on_with(item,sqgr,{const}) sequence_itedj  data_en A

0

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(hame);
endfunction : new
‘ifdef  SEND_SEQ
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
repeat (20)
begin
‘uvm_do_on_with (item,p_sequencer, {
item.data_en == data_en_rand;
3]
end
if (starti ng_phase '= null )
starting_phase. drop_objection (this );
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endtask : body
0 3.13 sequence L dadd_rand_sequenceq

dadd_fixen_sequende ©°. = dadd_rand sequence data_en rand 4 1A
File:dadd_sequence.sv

Class:dadd_fixen_sequence
‘ifdef  SEND_SEQ

‘ifdef  START
task body();
if (starting_phase I= 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 I= null )
starting_phase. drop_objection (this );
endtask : body
0 3.14 sequence L startd  sequence 9

Makefile '
make send_seq_start
" 2 "uvm_create 'uvm_send

‘uvm_crete sequence ©° ~ ‘uvm_send = startP A 'l
1" “uvm_create(segph
2" sequence | A

3" ‘uvm_send(sed)
dadd_fixen_sequendge o 4
File:dadd_sequence.sv
Class:dadd_fixen_sequence
‘elsif  UVM_CREATE
task body();
if (starting_phase I= 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

starting_phase.

endtask body

1= null )

drop_objection (this );

0 3.15 sequence L uvm_create uvm_send)  sequence 9
Makefile ‘
make send_seq_uvm_create
3 ‘'uvm_do |
' “uvm_do 0 sequence H'uvm do | Y W
‘uvm_creafe tast start(h
T “
1" “uvm_do_with(item,{const})
dadd_fixen_sequendge o 4
File :dadd_sequence.sv
Class:dadd_fix en_sequence
“else
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
‘uvm_do_with (seq, {data_en rand == 1;})
if (starting_phase I= null )
starting_phase. drop_objection (this );
endtask body
0 3.16 sequence L uvm_dod  sequence A
Makefile ‘
make send_seq_uvm_do
3.3.2 sequence
sequence H W SRR 1 © A
r - 7 start b sequence [ sequencéet A

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

seq.start(sequencer);

AL

File :dadd_test.sv

Class:dadd_rand _test

task dadd_rand_test
super . main_phase(phase);

main_phase(uvm_phase phase);
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‘ifndef  DEFAULT_SEQUENCE

seq.starting_phase = phase;
seq. start (env.iagt.sqr);
“endif
endtask : main_phase
0 3.17 sequence L start = 7 sequence 9
Makefile ‘
make rand
z - default_sequence™ ~ config_dbA

uvm_config_db#(uvm_object_wrapper)::set(this,"env.i_agt.sqr.main_phase","default_se
guence”,case_sequnce::type_id::get())
[ config_db ) setT Wa " @ sequence phase
UvM , Hawu T ouvm 4 L default_sequente :: e 4w @

sequence P 2 A

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
endfunction : build_phase
0 3.18 sequence L 7 sequence 9
Makefile ‘

make default_seq_rand

3.3.3sequenc -+ phase

phaseT”~ Y objecton L L phase T
raise_objection drop_objectioA
sequence b componerit P 37 y sequencel raise_objection
drop_objection L |- phase T [Waei  starting_phask
starting_phase uvm_sequence] W @ i uvm_phase
stating_phase Wa phase ~ y L phase = A

T default_seqeuncké L phase
default phase ~ sequence starting_phase. w ®  sequence
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phase A body # T Ty starting_phase.raise_objection

starting_phase.drop_objectont =~ 7 A
a 3.19 body Tw @ starting phase 4 null buw null g

obejction L Lo A

File:dadd_sequence.sv
Qass :dadd_fixen_sequence
“else
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );

‘uvm_do_with (seq, {data_en rand == 1;})

if (starting_phase I= null )
starting_phase. drop_objection (this );

endtask : body
0 3.19 sequence L default sequenceé L ~ D

Z ° 7 sequence

} ®  sequence starting_phase v null”
starting_phase v staring_phase |If ®  sequence phasé
starting_phase.raise_objectionstarting_phase.drop_objectont =~ 7 A

0 3.20 D ~ phase sequencg L = 7 A
File: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
endtask : main_phase

0  3.20sequence L * ° sequence L o
3.3.4 virtual_sequence

virtual_sequences W @ squence virtual_sequnece ¥ h Y
Lb sequence U ~ virtual_sequence b0  sequence item 7

i T sequence W b A



virtual sequence W @ )
sequencér w 1 W Lb
vritual_sequenc@

@ sequence

sequence O - Ty virtual sequence

G uvm_sequence Y virtual sequencg§ virtualz W@
partl/sequencé testcase : dadd_virtual testd v ~ virtual_sequencg
& [l
@ dadd ("
tb_dadd
uvim_test_top
(dadd_rand_test)
env
vseq (dadd_environment)
(dadd_virtual vsqr
—seasence) (dadd_virual _sequencer)
seq dispaich N ; r
(dadd_rand ] S 3
e ] (daddisequencer):
e 4 : analysis_export b . get export
. 0 {uvm, P {uvm_get_peck_imp)
iagt iagt_to_refmdl_fifo refmdl
(dadd_iagent) <" (uvm_tim_analysis_fifo) (dadd_refmodel)
(ugn i) (uvm_blocking ger_port)
sqr
b s gdadd_sequencer) oagt_to_scb_fifo O
o . M lysis fif ref_to_scb_fifo
I item_port (i tim_analysie_tio) (uvm_tlm_analysis_fifo)
drv imon
(dadd_driver) (dadd_imonitor) omon scb
/ (dadd_omonitor) (dadd_scoreboard)
% N i e e
"‘,‘:-.____"‘ [Winpuem] dadd_interface [Eoutnui] e clk_generate
> run_test() <,
reset_generate

3.15 Virutal sequence ~ DADD
class dadd_virtual _sequehce 2 dadd_sequencar

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 nhame, uvm_component parent);
super . new(hame, parent);

endfunction : new

0 3.21 virtual sequencer 9
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dadd_environmenf ©°  dadd_virtual_sequerice connect_phas¢ p
dadd_sequencerz dadd_iagenT dadd_sequencAr

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);
sch.act_port. connect (dadd_oagt_to_scb_fifo.blocking_get_export);
refmdl.ap. connect (dadd_refmdl_to_scb_fifo.analysis_export);
sch.exp_port. connect (dadd_refmdl_to_scb_fifo.blocking_get_export);

vsgr.sqr = iagt.sqr; // dadd_sequencer =z dadd_ijagent]” dadd_sequencef
layer_vsqr.cfg_sqr = cfg_agt.sqr;
layer_vsqr.data_sqr = iagt.sqr;
endfunction : connect_phase
0 3.22virtual sequencer ~ dadd_environment 9
class dadd_vritual _sequehce o dadd_rand_sequenke

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(hame);

endfunction : new
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
seq = dadd_rand_sequence :: type id : create ("seq");
seq. start (p_sequencer.sqr);
if (starting_phase I= null )

starting_phase. drop_objection (this );
endtask : body
endclass : dadd_virtual_sequence
0 3.23virtual sequencer ” dadd_virtual_sequencenq
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DADD _virtual_testT vsequence default_sequende

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.vsgr.main_phase ", "default_sequence ", dadd virtual_sequence : type_
id :: get();
endfunction : build_phase
0 3.24 virtual sequencer ~ default_sequence 4 dadd_virtual_sequence
l.']
Makefile
make vsqr

3.3.5 sequencer

sequencer sequence driver H N @ sequence W @
sequenceb Ty ® L [ sequencet  sequence -
sequenc®  driverA driver get sequencer  sequencA
sequencer W © _  sequence_item STy function
void set_arbitration(SEQ_ARB_TYPE v&l) & " SEQ _ARB_TYPE W @
e A
sequence0
sequence1 driver
sequence2 .
arbitrate
3.16sequencee L4
sequencr & h =
I SEQ_ARB_FIFO T QF
Z SEQ_ARB _WEIGHTED:¥ e
3 SEQ_ARB_RANDOM:
4 SEQ_ARB_STRICT_FIFOH no
5 SEQ_ARB_STRICT_RANDOM:H ne - @ Wnao
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sequence ~ C nao A
6 SEQ ARB USER  § e

nao uvm do T  priQA
o
uvm_do_pri(m_trans,100)
dadd A 0 w 320 h5a5a 32U ha5a5
H 1"y H @ sequence sequencer @ ’
sequence® ’ A
dadd_addr_5a5a_sequence 47 32 h5a5a

File:dadd_sequence.sv
Class:dadd_addr_5a5a_sequence

task body();

if (starting_phase I= null )
starting_phase. raise_objection  (this );
repeat (5)
begin
‘uvm_do_with (item, {
item.addr == 32'h5aba ;
3]
end
n  3.25dadd_addr_5a5a_sequencyg
dadd_addr_a5a5 sequence w7 320 haba5

File:dadd_sequence.sv
Class:dadd_addr_a5a5_sequence
task body();
if (starting_phase I= null )
starting_phase. raise_objection  (this );
repeat (20)

begin
‘uvm_do_with (item, {
item.addr == 32'ha5a5 ;
9]
end
0  3.26 dadd_addr_ab5a5 sequencq
dadd_arb_tesf  set_arbitration() sequences

sequence n ® A

File:dadd_sequence.sv
Jass :dadd_arb_test

VY

H @

start()
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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_FIO
phase. raise_objection  (this );
fork
addr_5aba_seq. start (env.iagt.sqr, null , 100);
addr_a5a5_seq. start (env.iagt.sqr, null , 200);
join
phase. drop_objection (this );

endtask : main_phase

0 3.27 set_arbitration e 9
Makefile
make arb
cn T =) w SEQ ARB_STRICT FIFG H nao 0
- o H “ 0 w 32l ha5a5 UL ~ 31’ h5a5a
PO A

£ 0 dasd_in_en 1
- I dhaddn_in_addr].. ‘hie
- 0 dad_in[31.0]  hess e
1 dadd_out_add.. 0000_00|
% [ dad_out[31:0] 0000_0000

1'b0

*- 1 dadd_out_en

3.17 sequencee L 0
3.3.6 lock grab
lock grab D Wae sequence \I  sequencér [ @ sequence_item
0 transaction 'P0 1 T sequence sequence_itefh
T locK @ sequence sequenced W @ i ~ sequencer &
L TA W @ sequence lock() , sequencer @ lock :
sequencew W 0 sequence sequence_iteém [ unlock b A
2 grab: grab b3 @ sequencer P grab b lock b
no . lock ~ sequencere l “ grab ! ”
sequencese | E A

dadd_addr_5a5a_sequefice =% lock() grab(A

File:dadd_sequence.sv
Class:dadd_addr_5a5a_sequence
task body();

if (starting_phase I= null )

starting_phase. raise_objection  (this );
repeat (5)
begin
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‘uvm_do_with (item, {

item.addr == 32'h5ab5a ;

}
end
‘ifdef  SQR_LOCK
lock ();
$display ("%t dadd_addr_5a5a_sequence,lock!!! ", $time );
“endif
‘ifdef SQR_GRAB
grab ();
$display ("%t dadd_addr_5a5a_sequence,grab!!! ", $time);
“endif
repeat (20)
begin

‘uvm_do_with (item, {

item.addr == 32'h5aba ;

3]
end
‘ifdef  SQR_LOCK
unlock ();
$display ("%t dadd_addr_5a5a_sequence,unlock!!! ", $time );
“endif
‘ifdef SQR_GRAB
ungrab ();
$display ("%t dadd_addr_5a5a_sequence,ungrab!!! ", $time);
“endif
if (starting_phase I= null )

starting_phase. drop_objection (this );
endtask : body
n  3.28lock grab A9

dadd_lock_grab_tedt ® add_rand_sequencedadd_addr_5a5a_sequence
dadd_addr_a5a5_sequeAce

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_5aba_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
0 3.29lock grab T dadd_lock _grab_test

Makefile ‘
make sqr_lock

make sqr_grab

Ho 0 lock() 0 add_rand_sequente
dadd_addr_5a5a_sequerice dadd_addr_a5a5_sequerice lock() H 7 0
dadd_addr_5a5a_sequerice unlock() H i 0 add_rand_sequence

dadd_addr_5a5a_sequencgadd_addr_a5a5_sequeAce

T @ sequence lockk F ( grabk ) 0 sequencer :
W seguence , W ’ s Wae sequencA

z W @ sequence a grabk + U sequencer If;s W @ sequence

a lockk F v sequencer T ograbk FwWw lock A

3.3.7 ‘'uvm_declare_p_sequencer

UVM T~ uvm_declare p_sequencerb Wae Y p_sequencer
sequencer ib | sequencé A - sequence "~
a_ p_sequenced u i a sequencek G sequenc§ Lb
sequencer A
‘uvm_declare_p_sequencery H @ ‘
I m_sequencerm_sequencer G sequenc§ Weai ~ UVM H
= uvm_sequencer_basef W@ ; 'fsequence sequencer A
D partl/sequenc€ dadd _rand tesf dadd rand_sequence dadd_sequencer

- A

seq.start(env.iagt.sG¥) H dadd_rand_sequende m_sequencer W @
dadd_sequencerw ez A

Z p_sequencer ‘uvm_declare_p_sequencer(sequencey) 7
@ H p_sequences sequenceT Waei ~ @2 T
sequencek
[ "y ¥ m_sequencer uvm_sequencer_base
dl sequence dadd_rand_sequente G uvm_sequence_basel
m_sequencer 2 A
N sequencqd g sequencel T ~ Y N
A 2 (dadd_sequencer_base) (dadd_sequencer)b
i A
_w W @ T | sequence sequencer ~ 3
p_sequencéy A cast A

EH

‘uvm_declare_p_sequencer(SEQUECNER) A H
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T W @ sequencer p_sequencér

4 $castP m_sequencer  p_sequencer Ty i
A
partl/sequence T  dadd_virtual tesfl [ = p_seqenceé }
dadd_virtual_sequnce dadd_rand_sequence [ dadd_virtual_sequencer
dadd_sequencer ‘uvm_declare_p_sequencer W @ p_sequencér
3.18 © dadd_vsequencel m_sequencer W @ 2
(uvm_sequencer_base) dadd_vsequencerp "H 1
dadd_sequencar ouvm_declare_p_sequencer(dadd_vsequencer) 2
3 Ty "H dadd_sequencAr
handle:vseq
class:dadd_vsequence ‘uvm_declare_p sequencer
handle:m_sequencer handle:p_sequencer
class:uvm_sequencer_base class:dadd_sequencer
vseq.start(vsqr) '
1 error
\ correct
handle:vsqr *

class:dadd_vsequencer
\ J

handle:sqr
class: dadd_sequencer

3.18 p_sequencer m_sequencer 4
n  3.30 ‘'uvm_declare_p sequence

File:dadd_sequence.sv

Class:dadd_virtual_seqgeunce

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(hame);

endfunction : new
task body();
if (starting_phase I= 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 I= null )
starting_phase. dro p_objection (this );
endtask : body
endclass : dadd_virtual_sequence
7 3.30uvm_declare_p _sequencer 9

Y:iisoop i [ systemveriog $cast a ~ 1 p A
3.3.8 stop_sequences
sequencer  function stop_sequences() v sequencet
sequence | sequence - ||'= T request/lock/responée
@ task phase T~ UVM phase T [0 0
sequence_item DUT T [ reset_H™ wv Tt ::r main_phase
[ reset_phade drivert main phasd reset_phase TP 0
driver seq_item_port.get_next_item()seq_item_port.item_done() = w ‘

UVM_ERROR @ 175.00ns: uvm_test_top.env.iagt.sqr [uvm_test_top.env.iagt.sqr] Get_next_item called twice

without item done or get in between
75.00ns: uvm_test_top.env.iagt.sqr@@seq [SEQ_NOT_DONE] Sequence uvm_test_top.env.iagt.sq

stg

UVM_FATAL @ 1

3.19phase T~ ¥ 0 o log
A v seq_item_port.get_next_itemi) “ [
seq_item_port.item_done()0 ¥ s W @ seq_item_port.get next_item() W
W@ A
@ UVM_ERROR sequencer driverh 3A
B DA dadd_reset te§t reset _phas§ sebp_sequences)

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
0  3.31strop_sequencea 9

3.3.9 layer sequence

layer sequence u sequencd TN W  sequence_item
ws W sequence item Ae?® W DUT T~ Now H™" o
apb¥  H" ” H™ ™ X H H “ib
H ’ ub H - [ layer sequence A
D DADD T~ " Nows’z ‘ H w L h5ab5a ~

86



~ addr W 5a H™ w 'ha5a5 ~ H~ yw abab i 1

T H~ H~ Ne H @ agent 4 3
[ ys: Y a layersequence g H~ H~ agent W

~ = .
¥ ~ layer sequence Y
tb_dadd
l:jv::j_tes;_‘to:) o
(dadd_rand test) (dadd_environment)
layer_vsqr
(dadd_layer_ cfg_agt
VALY virtual_sequencer) (cfg_agent)
(dadd_layer_ [

: S N [
cfg_sqr g--

virtual_sequence)

1 D T (cfg_sequencer)
, (cfg_sequencer =
data_seq | (ofg_seq ) § cfg_agt to_data_agt_fifo
(dadd_layer_data B (uvm_tim_analysi
| tim_: ysis_fifo)
_sequence) P R drv mon
' { (cfg_driver) (cfg_imonitor)
sqr 1
1
cfg_seq | (dadd_sequencer) ]
(dadd_layer cfg . ---‘:‘- EEE analysis_export blocking_get_export,
_sequence) - {uvm_analysis_imp) {avm_ger_peek_imp)
iagt iagt_to_refmdI_fifo refmdl
(dadd_jagent). (uvm_tim_analysis_fifo) ap| (dadd_refmodel)
(ufm_analysis_pos) {uvm_blocking gel_port)
sqr
q —

(dadd_sequencer)

oagt_to_schb_fifo
(uvm_tim_analysis_fifa)

sey_item_port
‘uvm send  |uvm_seq_irem_pull_port)
= seq item export

AN
wm_seq_item_pull_imp) oagt
dadd_oagent)
drv imon
(dadd_driver) (dadd_imonitor) omon scb
(dadd_scoreboard)

/ (dadd_omonitor)
L \ Wirarchical access lierafehical access

__,-1‘"-,,.‘ IM dadd_interface lM‘ =T clk_generate
‘:t runftest()_ _2:
T reset_generate
3.20 Layer sequenae ™ DADD )
H agents cfg_ageritcfg_agent]  cfg_drivef cfg_sequencecfg_monitor
B G T DUT A o = Y cfg_driver cfg_monitor
b - 7 Y layer sequence © ~ A cfg_sequencerT TLM
uvm_analysis_port o ap H 0 dadd_sequencerny u
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 ",
parent);
super . new(name, parent);
ap = new("ap", this );
endfunction : new
0  3.32 layer sequence cfg_sequencer 9

dadd_layer_cfg_sequence dadd_virtual layer _sequence H
H A

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(hame);

endfunction : new
task body();
if (starting_phase I= null )

starting_phase. raise_objection  (this );
‘uvm_create (item);
item. randomize ();
$display (" cfg infois %l ,item.cfg_info);
p_sequencer.ap. write (item);
if (starting_phase I= null )

starting_phase. drop_objection (this );

endtask : body

endclass : dadd_layer_cfg_sequence

uvm_component

0 3.33 layer sequence dadd_layer cfg_sequencen

Data_sequencer v uvm_blocking_get port 0
cfg_sequencer H ~ [ 1 cfg_que[$T A

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;

port’

Qo

G
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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

I.']

3.34 layer sequence T dadd_sequencer

TLM T cfg_sequencer
H f
dadd_layer data_sequenfe 0 [ data_sequencdr H ~
H H w 32'hbaba ~ H T W 32'h5a5a H
32'ha5a5 -~ H T w 32ha5a5 w 1 ~ H Y A

File:dadd_sequence.sv

Class:
task

dadd_layer_data_sequence
body();
if (starting_phase I= 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'hb5a5a )
begin
repeat (5)
begin
‘uvm_do_with (data_item, {
data_item.addr == 32'h5aba ;
data_item.data_en == 1'bl;
1}
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'bl;
3]
end
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end
else
begin

repeat (5)

begin

~

uvm_do_with (data_item, {
data _item.data en == 1'b1;

1))

end
end

if (starting_phase I= null )
starting_phase. drop_objection (this );

endtask : body
9 3

dadd_environ

.35 layer sequence T dadd_layer data sequermpe

ment TLM FIFO cfg_agent dadd_iagent

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);

sch.exp_port.

connect (dadd_refmdl_to_scb_fifo.blocking_get _export);

vsgr.sqr = iagt.sqr;
layer_vsqr.cfg_  sqr = cfg_agt.sqr;
layer_vsqr.data_sqr = iagt.sqr;

endfunction : co

nnect_phase

n  3.36 layersequence T  dadd_environment§ TLM port
Makefile

make layer
H log +% H

(o}

l.']
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VCD+ Writer T-2022.06_Fullé4 Copyright (

UVM_INFO @ 0.00ns:

cfg
cfg
cfg
cfg
cfg
cfg
cfg
cfg
cfg
cfg

info
info
info
info
info
info
info
info
info
info

is
is
is
is
is
is
is
is
is
is

0000a5a5
0000a5as
0000a5a5
00005a5a
00005a5a
0000a5a5
0000a5as5
00000001
00005a5a
0000a5a5

UVM Report Summary —-—-—

3.21 Layer sequence

dadd_layer_data sequende 9 ¥

A

reporter [RNTST] Runn

3.22 Layer sequence

3.4 config_db +
UvMm T H
i UM L W
D DADD A
p G DUT ~ o,
"3, config_db W
3.4.1 set get
config db L HaeP
I H '

driverT

A

set

H

=

config_dbA

getd H

A

a

interface

b

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

W @ He O
@a W @ uvm_component P
o e ~° Y
@ a v A
2 H

HA
A

W

uvm_config_db#(type)::get(uvm_component context, string instance_nhame,
field_name, type value);

get® T

Waea

Hae O

A

W

Q@

a

3

W

91

string

string



o (4

@ uvm_component © Hae O o AW N W @
G @

a wthsS H wreda ~ Yy We VA rea setP T
2re0 T Haed H Y @0 ¢ i A
set get Waed Y 2 ' :thiS uvm_root::get) nullA
T this 1 ' o Wea Ha O F o4 A
Z uvm_root:get) 4 uvm uvm top We O Ha O
uvm - uvm_test_top A
3 null w null uvm ~  "H4 uvm_root:get(h
3 componentT get_full_name() & |t - driver T A
get full name{() H W' uvm_test top.env.i_agt.drv
” :
T set get & " set G get ¢ T getb
[v A
Z W set get ¥ P get T Y P b
A

3.4.2 config_db set

config_dbT~ W@ set W get p set vbWw 7 get v
0 Ve,

Nows"2 A

T set Waad W this Wb set Y W %o

W Y Ly %A

partl/config_db UVM config_db “ dadd_environment dadd_iagent

dadd_scoreboard dadd_refrencd v set dadd_driver 3 getA
use_config_db_and_this_set g this b set No#

add_environmentdadd_iagent dadd_oagent 3, set dadd_driver 3 gefA
Makefile makeally ~ ~I i

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

ta this ~ b sety W %A
4 set We W uvm_root::get)) b Y v W% 37
W W% W Y W %oA
3 set @ this uvm_root::get() Y uvm_root::getQ %oA
use_uvm_root_get different_level seta, ~ uvm_root b set
Nez add_environmehtladd_iagent 3, set dadd_driver =, gefA Makefile
make alH ~ ~I ‘
----Config_db use "uvm_rooget(),different level set", This is dadd_iage#nt
I a uvm_root:iget = b sety W %oA
use_uvm_root_get same level seh ~ uvm_root set Ne
# dadd_scoreboardladd_refrence =, set dadd_driver 3 getAh Makefile
make alH ~ ~I '
----Config_db uséuvm_root::.get(),same level set", This is dadd_scorebeard
I a uvm_root:get ~ sety W %oA
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use_uvm_root_get same_level seta uvm_root this
dadd_environmerif set dadd_driver 3 getA Makefile make ally,
~ 4 t
----Config_db use "this and av root::get set", This is use uvm_root:.get
I a uvm_root:get this set ~ Yy uvm_root:geM %oA

3.23 config_db set o log

3.4.3 config_db get

config_ db L e set gefA “T7 Y  th_top
set virtual interface " i "y 0 interfacd
partl/config_db tb_daddT 3, virtual interfacé\

File:tb_dadd.sv
initial
begin
uvm_config_db #( virtual
dadd_interface) :: set (uvm_root:: get(), "*","vif ",dadd_if);
end
0 3.37 config_dia, 9

dadd_environmenf getA

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 ("sch", 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 );
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