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2N AEAOY R

REMEXEICBITAEEMR EERIO—FOBEF AMERIEEIZT HUVM
MRECERLIBHTLVET . UVMILSystemVerilog L [CHEES - K18
B, D BHERES(MT3)—Thd4A. UYMTEREITLIEIT—FH—F
[CIXITEFE A,

UVMADERXLGEXELLT,. 2—Y-HAF,. KU UVMOUSR-)T7LIU R
TZaZILAHYETA. ANEUVMIZEET HEBENESNENCIEET S
DITHLWVEERZET,

AREETIE. UMD AR IBREETZICHEHRL. TNoDXNEZEHEITLHIEMNH
KAKRIZCEMZTHEETET,

EEOAIFIUVMOMEFARL . BFFUVMEERICERT5E0OH
ARSA =R LET,
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Part One
UVM#fE

UVMEIFRIMZEERBAL . UYMEE RT3 58I ELFIEE
HLET,
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UVM&E(EfrIHr 2

- UVM (Universal Verification Methodology) &l&. #EE A B CHE I TLY
AR, IIL—IL,BE . BEEFEFO—FELTERKEL., REEBHOBEF H
EEEEER EESE B AEDSystemVerilogD IR 547 51)—TT,

«  UVMIZAccellera Systems Initiative[Z& YRR SN FELT-,

«  UVMIESystemVerilogz~A—X[ZL TR SN TLVSHD T, SystemVerilog
U R—FLTWAREEY—IILDRIETHERATLIENEFRKET,
UVMIE, #REE D B THESNA TO D EM. L—IL BB AEFERA—X
[CLTWSAERTHSA. TOREDE=ZRAICEELETNIEGYE
A
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BREITHMTORL K (VMM)

- EFEDOBRIEBMCIEBBIICTANMIUFEER T SF% (layered
testbench) BARBINTULVET ([3]),

Layer AL B M B U HRE
test layer TANMUFDOIY T LRILDLANY—TY, TAMEERLTT
PMDBITEYET,
scenario layer DFVFITR TS oY O3 Do— U REERBLET,
functional layer BAOLARNILDOIATULENETLHLAVY—TT, flZIL. DMA

read/writeFEDATUREZITEA L. {E < Dbus read/writeZF D
OV RIZ4#EL Tcommand layer[Z#EYET,

command layer FSoH o3 LRIILDARVRED T FIL- LA ILDIEIZE HE

%L Tsignal layerlZ:£YZE 9, DriverlEDUTERSATLET,
signal layer DUTOLDL ARV RIE EGIDEBIZESNET , 7H—aF
(DUT) DERLLELEDEBIZRSNFT,
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TAMFELANY—D % ([3])

«  COlayered testbenchz BR{EE T HEUVM DAVEAD—- I3 ZAD A
IS ELTOSENGNYET, BELMEZ HE UVMITHERER DML VR
SR> THRESIN TS EZHERI SENLEFT,

TEST Test Case

Environment

SCENARIO Generator

________________________________________________________________________________

FUNCTIONAL Scoreboard Checker

________________________________________________________________________________

i Driver Assertions Monitor i
. COMMAND ]

T
c
>
o
=
o
>
=,
0O
(=}
<
[
=
QD

«Q
[

SIGNAL
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KEBXHZUVMOIS R

c UVMIZIXZLDISANEZINTOWET A, I—FHEEFERTHIDIE
ZTOARAD—EDIZAT, AYFAT—-5 X (methodology class) EFEIE
nE9,

UVMISX A2
uvm_sequence_item FoUHY O3 BEE
uvm_sequence FSUY LI BEE
uvm_driver AU —H95R
uvm_sequencer AV — I35 X
uvm_env AVrAO—-95R
uvm_agent AVrA0—-95R
uvm_test AVrAO—95R
uvm_monitor AVrA0—-95R
uvm_scoreboard AVkAY—-9U5R

Copyright 2018 © Artgraphics. All rights reserved.



UVMT AR FDE & ([2])

UVM Testbench

UVM Test

UVM Environment
Sequences
UVvM
Sequencer UVM Agent
UVM
Scoreboard N et

UVM
Environment

UVvM
Environment
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T—o x>k (uvm agent® YT IS5 R)

o V=T — FFAN— RV EZE2—RFXIT -V L TEDONFTT,

Agent

is_active=UVM_ACTIVE

monitor sequencer
@
]

collector driver
i

i interface i
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ToNAA AR (uvm_envD YT IS5 X)

o IUNAAVAVKIV—H oY — RaF7HR—FK, I—xzb RO, T
DI INAAV AR (uvm_envD YT ISR) hoiEREINET,

UVM Environment

config agent
(master)

agent
monitor (master)
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TLM (Transaction Level Modeling)

UVMIZTLMZIRAL. 9 FIL- LRI KYEE DR EZE AN TRIIARY
RBLET . CO77O0—FELRTLOEFEEZERITIEOBREGAHETY,

SO AVEZODAVR—R MR DBIEEET LT S &ICBETFR
g,‘jﬁﬂi&bi% b AVITIE T DRHERET DADA/VENERSN

UVMTII, SO avEA T oz THY  UVMaOVR—RU DRSS
AVvHEBELET . TOHRDEFANGEIVR—R U MELTRS A/ —
(uvm_driver@ YT IS R) MWFEHELET  FSIAN—[F Y03 50T F
W LRJVIZEBLTDUTZIEET 2% BZELET.

DUTRIDL T FILDELZRMNYT 5K B ZFHFOUVMIVR—R LB EIT
YET, ZDaVR—RUME, —fERIIZ(EX, 3L Y42 — (collector) EFE[ENFE T,
RSAN—EaL Y 3—DHFEEIZKY . UUMTIXNS OS2I LRILTURT

Lz HEMNEERARICHYET , . UVMIVKR—RUEDUTHD T —
23232 (ZIESystemVerilog®Dvirtual interface NMERASNET,
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AVR—R e DEIE

B [ZIETLM-port&ETLM-export M fERAEINE T, TLM-portlEb52H
DAVEBRETLADAEEEERZLET , —A. TLM-exportTIES2H S
AV NBT LI ELGENEZERLET,

CoTIEITAaYF U AR EFERLTHBELES . /U TAYF T DA
ELIRERBIBRICLTITAE I . BIEIL. producer, KU, consumer® B {%
[CIEYET

producer, XU, consumerld—xt— D EAZRIZHY . producerlZxL T
consumerBF FELEZITNIXLGYEE A, AL, producerzE& 9 58
M TCl&consumerlZB 9 5B IF— VI EHYFEE A,

EWVRZ DL, producerBMEAT HT7ORIILIZHESTAVR—R UM HNIE
producer&BIEX1TIEADEIZHYET , Bln. producerarR—RI D
BRI AL REELYE T, AEDEMNconsumerfll[TLEAET .
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A\

JOv¥%2 % put

producera R —RUKETLM-portZEAL ThIo o2 a a5 EETIRE
ZITWVEY , — 77, consumeraR—AR U I TLM-exportzfE AL ThS 5
2aAVERITRY U3 E BT HFIEERRLET, COBKRE
UVMTIZLA T DERICEELFET .

port
producer [ F—>0  consumer

export

producer D EEHIERR—DFZSHLTTSELY,

producer[ZHFADIAVKR—F UMY DRBEFFI-TIZEBLTLDEIC
TIELTTRELY, producer® 4> A3 R 5L A R—R b producer®
MFADIVKR—RUMEREELET .

El:sgrgducerli NSV H I F T O ORNEEDRELRHYFY . F1=,
put)IETAyF 2T THS A, producer(Fput()M & T T HZFHIREEIZABHE
[CESTHEMET HRRICLEITNIEGYEE A

¥ COBITIENS LI avE—DEFERLTOET A, —RMNAELET
L FSUF I AU E B RCERT SR ENHYET,
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AN

J20vx T putdfl

- fHIRIL, producerD i (XA T DEIZIHEYET,

1 // producer

2 eclass producer extends uvm component;

3 wuvm blocking put port #(simple item) put_port;
4 “uvm_component_utils[producerj

5

6 function new(string name,uvm component parent):;
7 super.new (name, parent) ;

8 put port = new("put port”, this);

9 endfunction

10

11 wirtual task run phase (uvm phase phase);

12 simple item tr;

13 // prepare transaction.

14 make transaction(tr):;

15 // send transacticon to consumer.

1é put port.put(tr):;

17 endtask

18

15 task make transaction(output simple item item);
20 J/ ...
21 endtask
22 endclass
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Virtual Interface
(SystemVerilog D HEEE)

« DUTEDNT—41E=(Lvirtual interfaceZ L TiIThH N E ., virtual
interfacelZinterfaceM A2 RAA ZAANDIRARA—TT,

interfaceM AV AAV A ETAMUF (byTED2—IL) THEONFET . %
DAVREZZAMDUTEREET SO R—R 2 kDvirtual interfacelZ5| =&
SENNELGBYFEBA ZDENY B TE/N—FO—T 427 T DR
@E*‘JFFJIEI R334, E{TECvirtual interfaceDEREHZRTEFLE T, 7
DR, Bl L=ariR—R b AV REA ADBEBEENERASNET,

Copyright 2018 © Artgraphics. All rights reserved. 15



uvm_object

UVMIZSystemVerilogZ 5 A EUVMT IO NGB EINE T, UVMIZ(E ZL
DISAMERINTWET A, FAlEISRXELTuvm_object A FFELE
T CDIZRIETITANS IR O ATHDETODUVYMITADAR—R Y
FRIZHELO>TWET,

uvm_object 7 SRATIIMMDETHISRIZEBTLHIEME. RV, FEEE
ELTVWEYT, EANLGFIEORBRIEIHITISATITWVET, FlEELTIX.
Bl Z (X, print &R LcopyMHYET,

uvm_object VS AN Z DD EEBLR YT IVSANERINTLET , TND

[X. uvm_sequence_item&uvm_componentTY , BIE L. oo P o3

VEERIDAIEALET . — A RBIEATAMUFEREET HAICHE
ALEY ., £TOAVRAOY—- U5 X [Fuvm_component® YT U5 X T,
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UVMaVR—3Rb
(uvm_component® YT IS5 X)

UVMaVR—RMEZaL—23> O RELBD T, THAUIZEITS
moduleDHFGEZBEZR-LET, Bl UVMIZEWLT, avR—RUMEB
RIZAVIR—RKU AV RIADEBEEEERLET,

BEEOLYTIZIE, uvm _top&MEIENEA 2V RIVANEELET , UVMIE
FTOMEEEEFERAL T MFIvIRIIaL—avFHlELES, HlZ
X, BEREBEFFERALT. TAMUFOEBREI2L—aVBRIRERIIC
EADENHEXFT, COBEEICKY., —EDaAVNSMILTERDT AL
—RERITTHENEEFET,

[EEEEE. VIalb—aRERIITREL. —EYIal—YavhFH
iR (AVR—R DR RXIrun_phase() DEITEFRIBLI-FR)T5LaY
R—R AV RIVADERBEXEIELEET A,
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UVMZ{ERIT 5 AICHELFIE

[o's T I O O (RS VI o B

11
12
13
14
15
le
17
18
19
20
21
22
23
24
25
26

‘include "uvm pkg.sv" D UVMHISRS5A4F5)—%"included 3,

“include "uvm macros.svh"

module top;

import uvm pkg::*; @ uvm_pkgéimport'@'éo

class my comp extends uvm component;
int datall;
int data size = Z;
string header name = "datal[0..1]1"; @ 7_-Z F¢&3W§EE§¢60
VA

endclass
my Comp test;

initial begin
// fix the configuratiocn.
uvm_config db# (string) : :set (null, "test", "header name”, "data[0..71");
uvm config db# (int) ::set (null, "test™, "data size™,8);
// create components.
test = my comp::type id::create("test”,null);
run_test ()
end

@ run_test)ZMUHLTRANEETT S,

endmodul e
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himhi

s A= - run_test()
A—HREHFLIZ YT -EDa—)Lhbrun_test)ZFEUH T E UVMMAE
ITIEZRHF T, V32l — a3V R THRFTERITHHEZFBHRITET .

ARAY—-HS5REFFRALTA—FHAERLIZUVMaVR—RMIUVM
[CEYUMENHLHIEEZTEST, A—FRIIZETHIEEIHYERE A,

A—HFDOUVMIAVR—RUMIFIHAEDRAZIVTIEFHRESNTILNCT,
2alb—3Yar-Jxz—X (simulation phases) EFEIENTWLVET,
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Ialb—i3>-Jx—X
(virtual function X [Ztask)

IJx—X

HRE

build_phase

OVR—R U NDEERBEEET I I —X T - T. EEBDOIMT
MOIEIZMEIENTITEET . BE. FYMI/ILR -V R—RbEZD
Jx—ATHERRLET,

connect_phase

aAVIR— R MBI DEHRESTR T HI—XTY,, FlIAIE. TLMAR—
FDEGEEELET .

end_of_elaboration_phase

2TOERIRTITHECOT—XITHIEABYET . BEL.
V4% 2L —2avETINS HFEQNEBETLRLES

start_of_simulation_phase

AL —arABR T AERIIZCHD I —IAME XN ET , FHA
{EMIBEEFITOENHEEFET,

run_phase

22alb—3avET2ANII—ATY,

extract_phase

DZAL—avhRRTTBE. COT—XIZHIEABYET, >
Sal—laviEREMB TS5 ADOUNEBESERITHEIENAHEEFET,

check_phase

L2 —2abiiEReTFIvII 540N EZEEBRLET,

report_phase

Eal—alviEROLR—EH AT HNEEZRERLET,
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Ialb—a - TJx—XDEC 5

[ o S [ T O Y O R I L Y

e e e e
DWW m =@ W DWW

/7

Vo4 my testbench

red

class my testbench extends uvm test;
‘uvm_component utils (my testbench)

4 new

function new(string name="my testbench”,uvm component parent=nmll) :;

super.new (name, parent) ;
endfunction
Vo4 build phase
function wveoid build phase (uvm phase phase):;
super.build phase (phase);
‘uvm_info ("MY TESTBENCH", "build phase running.",UVM LOW)
endfunction
4 run phase
task run phase(uvm phase phase);
‘uvm_info ("MY TESTBENCH", "run phase running.",UVM LOW)
endtask
endclass

Copyright 2018 © Artgraphics. All rights reserved.
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__0

. F—5FT

— R AT HRETA— LR

DIVMEERTAHEEICTIE, TAN—TABIIHLT

‘uvm_object_utils¥o0ZEFERALEITNIEGEYER A

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

class simple item extends uvm segquence item;

rand
rand
rand
rand

.

uvm

‘uvm

o
s
s

int unsigned addr;

int unsigned data;

int unsigned delay;

simple item delay e delay kind:

object utils begin(simple item)
‘uvm_field int (addr,UVM DEFAULT)
‘uvm field int{(data,UVM DEFAULT)
‘uvm_field int (delay,UVM DEFAULT)
‘uvm field enum(simple item delay e,delay kind,

UVM DEFAULT |UVM NOCOMPARE |UVM NOPACEK)
object utils end

Inew

function new(string name="simple item");

super.new (name) ;

endfunction
endclass

Copyright 2018 © Artgraphics. All rights reserved.
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T3 F TV OMET4—ILE-RY

° 7,{—

(74—)b|<-7’7 TN E)

LR -=oazEF-LHZ0ESICH. UYMTYABIZIETY,

1
2
3
4
5
&
7
8

5
10
11
12
13
14
15
16
17
18
19
20
21
22

class mem response seqg extends uvm sequence # (apb transfer);

function new(string name="mem response seqg");
super.new (name) ;
endfunction

rand logic [7:0] mem data:;

‘uvm _object utils (mem response seq)
"uvm declare p sequencer (apb slave sequencer)

//simple assoc array to hold values
logic [7:0] slave mem[int];

apb transfer reqg:
apb transfer util transfer;

virtual task body/():
VA
endtask : body
VA

endclass

Copyright 2018 © Artgraphics. All rights reserved.
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AVR—R I NETA—ILE D

o aAVR—FRIRMZBELTIX, ‘'uvm_component_utiis®oOFFERALAE T

TYFEEA,

10
11
12
13
14
15
16
17
18
15
20
21
22
23
24
25

class my comp extends uvm component;
int datall:;
int data size = Z;
string header name = "data[0..1]1";
‘uvm component utils begin(my comp)
‘uvm_field string(header name, UVM DEFAULT)
‘uvm_field int(data size,UVM DEFAULT)
‘uvm field array int(data,UVM DEFAULT)
‘uvm_component utils end

function new(string name,uvm component parent);
super.new (name, parent) ;

endfunction

VAR

endclass

Copyright 2018 © Artgraphics. All rights reserved.
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A iR—Rw I NETA—ILE D
(14— ILk-7o0zxF-1HWGE)

o Jq—I)Lk-o0xFEWNERIZE. UVYMToOIEETY,

1 e¢class slave comp extends uvm component:;

2 ‘uvm component utils(slave comp)

3

4 function new (string name, uvm component parent);
5 super.new(name,parent) ;

& endfunction

7

8 task run phase(uvm phase pahse);

9 ‘uvm info ("SLAVE","run phase: Executing.",UVM LOW)
10 endtask
11
12 endclass
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raise_objection()&drop _objection()
(UWMTHRLERGEBED—2)

o UVMaVR—RUREELLEBRLTEIUIAL—aVIEETLERA. B
ZIZEZIE,. USaL—avIFBZOTR TLTLEWVET,

DAL —3 F T BRAICIE. UVMIZE[TIREABZNHIEZHNLEL
THIXLGEYETA. ZLT. ZETA”KRTLESZEOEEMLETNIEGEYE
HA,

raise_objection() [FUVMIZEIT I RERNBLHIBZMoEET , —A.

drop_objection() [ZETIREABNETLEEZUVMIZHLGEFET . &
THOERFTIREABHIET LEEATUVMIES ZaL— a3 phaseZ# T
LT. XMphase GEE (. extract_phase) [CHAFET,

TAMUFEER T 20EEL—D2DaVR—R UMY, run_phase()®D
& [Zraise_objection()ZFELr, ALIRFR T #2(Zdrop_objection()Z M (L%
TN IEBYEE A
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raise_objection()&drop _objection()
o {5 FA 451

- E1TBAMRFEIICraise_objection()ZME UV, ETEER T LI-FA T,
drop_objection)ZMFEUVUHLET,

1 class env extends uvm env;

2

3 local pin vif pif;

4 driver d;

5

G function new(string name, uvm component parent = null);
7 super.new (name, parent):;

g8 d = new("driver"™, this);

9 endfunction
10
11 task run phase(uvm phase phase);
12 phase.raise objection(this);
13 do something ()
14 phase.drop objection(this);
15 endtask
16
17 /S .
18
1% endclass
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= p% [ 2o,

Part Two

19 BEDHAZA2

UVMZREEERICTER T AR, BT I RNE—RMGTIL—ILDR
HYET . TN DB HZLBITLET , IL—ILIZRESE T,
FHRALGEWNSTILERAICHSCELNHEFET,
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INVIT—2

« BRLEBIIAVR—RUME N7 —CICBETH5ENEFELLVEED
NTHWEYT, FEEDKRIZ. N\ T—VZEELI=T7MIVEERLET

package my pkg;
import uvm pkg::¥;
“include "uvm macros.svh"
“include "my packet.sv"
// Include other files as needed.

1
2
3
4
5
& endpackage

o FRAMMUFTIE., EHL=/Ny5—2% Cincludel . importLET,

1 ‘“include "uvm pkg.sv"

2 Tinclude "my pkg.sv" \inC|ude—d_%)o

3

4 module simple example;

5 import uvm pkg::¥; . SN

3] imﬁcrt myjig? 2%, Importd—é$b\M\g°
7 Tineclude "uvm macros.svh"

8 my packet packet;

9

10 initial begin

11 packet = my packet::type id::create("packst");
12 A

13 end

14 endmodule
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« UVMTIE. 3>RS 9Z IR L T—BMEIIL—ILEBHYET . T—2 4T

OV RANSI43
(T—R-ATxIh)

DIORTIE, BFRTH L TIEEEEZRELET . HIZ X, ROFRIZEZTRD
EEEEZTEZELET ., BIZ, super.new()ZEVHITENABETY,

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

class simple item extends uvm sequence item;

rand
rand
rand
rand

“uvm

uvm

/i
/i
/i

function new(string name="simple item");

endfunction
A

endclass

int unsigned addr;
int unsigned data;
int unsigned delay;
simple item delay e delay kind;
object _utils begin(simple item)
‘uvm field int (addr,UVM DEFAULT)
‘uvm_field int (data,UVM DEFAULT)
‘uvm field int (delay,UVM DEFAULT)
‘uvm field enum(simple item delay e,delay kind,
UVM DEFAULT | UVM NOCOMPAEE | UVM NOPACK)
object utils end

BREEZERELTES

new

super.new (name) ; super. new()§ﬂ¥,5io

Copyright 2018 © Artgraphics. All rights reserved.
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© AUR—RUMIERBEBEI SA. HIVR—RUFDEESABDEICLY

AV ANSO4A
A R—2k)

9, FK AV ARIV ARG ZEEFEZEELEZFTA, RCEEBLANILA

[l AZ—DIGA LV REAVRABIMDEG A CORGEENBEIZLGY
FI.HIAIEL. ROFRICEELET . BIZ. super.new()EFEVHE T EHL W

E—G?o

10
11
12
13
14
15
1e
17
18
19
20
21
22
23

class my comp extends uvm component;
int datall

int data size = Z;

string header name = "data[0..11%;

‘uvm component utils begin(my comp)
‘uvm field string(header name, UVM DEFAULT)
‘uvm_ field int(data_ size,UVM DEFAULT)
‘uvm field array int (data, UVM DEFAULT)

‘uvm_ component utils end *Ei%TE%EE%L?«;L\O

function new(string name,uvm component parent):;
super.new (name,parent) ;
endfunction

/7. FAVR—RNETEE,

endclass
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7K
(FEXFITBESF T NEIL—)L)

o ATOxHR RO AVKR—RUMDAVREIVDREEDZE . newA R —
AEERTHHHYIZ, factory AV YR EFERTHIENHRINTLVET,

37 my comp test;

38

39 initial begin

40 // fix the configuration.

41 uvm_config_db#[stringj::set[null,"test","header_name","data:ﬂ..T:"j;
42 uvm_config db# (int) ::set (null, "test™, "data size",8);

43 // create components.

44 test = my comp::type id::create("test",null):;

45 run_test();

46 end

newARL—42ZFRET(ZT7IR) - AUYR
FFERALTAVRIVREERT 5,
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virtual interface4 #hi

Virtual interface 3 HERIZERHAT 4. HELHEITEWVWEMZERHAT SE

30
31
32
33
34
35
36
37
38
35
40
41
4z
43
44
45
4&
47
48
45
50
51

class apb master driver extends uvm driver #(apb transfer);
virtual -::.'1pb_if vif; %_‘ELL\% *ﬂ-\%{EFH—d-ét{E*”o
apb config cfg:;
// Provide implementations of virtual methods such as get type name and create
‘uvm_component utils begin(apb master driver)
‘uvm_ field object(cfg, UVM DEFAULT |UVM REFERENCE)
‘uvm_component utils end
// Drive all signals to reset state
task apb master driver::reset();

// If the reset is not active, then wait for it to become active before
// resetting the interface.

wait (!vif.preset);

// APE MASTER DRIVER tag required for Debug Labs

‘uvm info ("APBE MASTER DRIVER", Ssformatf("Reset ocbserved"), UVM MEDIUM)
vif.paddr <= "hi; —
vif.pwdata <= 'ho; InterfacelE Z<DIEBEEL A.

. — 1] . —_ R
ifpmd Ry EORIEERTEELELT D
vif.penable <= '"bi; ﬁ?ﬂb‘iﬁf}ﬂiéhé&ﬁﬁ%l:ix

endtask : reset N ~ ~

KT
/o AN A QA
endclass : apb master driver
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HJaA U R—R D ERL
(FEXFTESF T NEIL—)L)

- @E. build phase()THITaAVHR—RUbDERFLET . AVARTIE2H

ETTAERATIEIOVI4FX2L—2arhNRESNTLVGELNE, OV RS
JRARNTHIAVR—R U MEERTHEIELLBYEE A,

49
50
51
52
53
54
55
56
57
58
59
el
6l
62
63
&4
&5
66
&7
68
&9

class simple master agent extends uvm agent;
protected int master id;

simple driver driver;
simple sequencer seguencer; “:Is S Ao

. - 71N >
simple collector collector; -Ij-j '/_I- */'\
simple monitor monitor;

‘uvm_component utils begin(simple master agent)

‘uvm_field int (master id, UVM DEFAULT)

‘uvm field enum(uvm active passive enum,is active, UVM DEFAULT)
‘uvm_component utils end

VA
function wveoid build hase (uvm phase phase);
collector = simple collector::type id::create("simple collector™,this);
monitor = simple monitor::type id::create("simple monitor™, this):
if( is_active == UVM ACTIVE ) begin
sequencer = simple sequencer::type id::create("simple seguencer™, this);
driver = simple driver::type id::create("simple driver", this);
end
endfunction
lo ..
endclass

Copyright 2018 © Artgraphics. All rights reserved.

34




o HIJ-a R—RIUMIE T4 —ILR-HOOZEETHILEIEIHYEE A,

HJaAVR—R_r I bETA—ILE-TD

A HEELTIEWNTFERE A,

- uvm_agent®HITHITRADIFE . is_active[ZLTIA—ILE-IIO%ESE
LA IFNIERBE,

G -

[
[nm=)
-_

45
50
51
52
53
54
55
56
57
58
59
&0
el
62
&3

class simple master agent extends uvm agent;
protected int master id;

simple driver driver;

simple sequencer Sequencer; s . o .
simple collector collector; "j'j:l,jl_l_\_*,/l*
simple monitor monitor;

‘uvm_component utils begin(simple master agent)
‘uvm field int (master id, UVM DEFAULT)
‘uvm_field enum{uvm active passive enum,is active,UVM DEFAULT)

‘uvm_component utils end ) ; o
is_active®DJ«4— )L+

function new(string name,uvm phase phase); N
N )74
super.new (name, phase) ; 77D7§ Zgo
endfunction
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H#E/ D
(constraints and knobs)
FSUHOLaVICERSNTWLWST—ARIEBIL, @%. randomize() AV vk
DHBERYET .

RRAGEZRNGSTAMNT A2, EELEZRELGVDKRICLET
NIEBEYER A AL, ETDEZHATENHELGWNGEEILHYFET,

BIZ I, 32EvtDdelaylZEZRET 5HE . ETDEZA T E I A6
TY ., CcORGFZEICIE, FINZEATERDHAEBZEZERZLET

JIEHIRIE R BN ESFETT,

J7IEDUTIZEIEESNAENT—42THbA. T—ILK-7o004 T3y
[ZUVM_NOPACK. B, UYM_NOCOMPARE#{SELAE[TAIEHYEE
Ao
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ml#9 &/ T D AH

21
22
23
24
25
2e
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

class simple item extends uvm sequence item;

rand
rand
rand
rand
"1avm

fuvm

int unsigned addzr;

int unsigned data;

int unsigned delay;

simple item delay e delay kind; ,/:j

_object_utils begin(simple item)

‘uvm_field int (addr,UVM DEFAULT)

‘uvm_field int (data,UVM DEFAULT)

‘uvm_field int (delay,UVM DEFAULT)

‘uvm field enum(simple item delay e,delay kind,
UVvM DEFAULT | UVM MNOCOMPARE | U"JI‘:'[_NOPI—&CK:I

object_utils end . .
JINITIERE

constraint addr ¢ { addr < 1&¢"hZ2000; 1} ~ PP
constraint data:c { data < 1&e'h1000; 1} Emiigé mﬁ—g—
constraint delay c { 6*5’5(%';_%)0
(delay kind == ZERO) ->» delay == 0;
[delay_kind == SHORT) -> delay inside { [1:10] }:
(delay kind == MEDIUM) -»> delay inside { [11:995] };
(delay kind == LARGE) -» delay inside { [100:999] };
(delay kind == MAX) -> delay == 1000;
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NS o3 O T—RIEBRENE

- THEIEHIZIpublicTHY. BD. randXIErandcEBEMFFIMENBRE,

1 class simple item extends uvm ssquence item;

2 rand int unsigned addr: protectedx ‘Ilocalﬁrl‘ié
3 rand int unsigned data;

4 rand int unsigned delay; ﬁiﬂutztib\o

5 rand simple item delay e delay kind;

€ ‘uvm object utils begin(simple item)

7 ‘uvm field int (addr,UvVM DEFAULT)

8 ‘uvm field int (data,UVM DEFAULT)

] ‘uvm_field int (delay,UVM DEFAULT)

10 ‘uvm field enum(simple item delay e,delay kind,
11 UVM DEFAULT |UVM NOCOMPARE |UVM NOPACK)
12 ‘“uvm object utils end

13

14 constraint addr ¢ { addr < 1&'h2000; }

15 constraint data c¢ { data < 16'h1000; }
1lé constraint delay c {

17 (delay kind == ZERQO) -> delay == 0;

18 [delay_kind == SBHORT) -> delay inside { [1:10] 1};

19 (delay kind == MEDIUM) -> delay inside { [11:9%] };
20 (delay kind == LARGE) -> delay inside { [100:955] };
21 (delay kind == MAX) -> delay == 1000;

22 1

23 /7 ...

24 endclass
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AV IA4Falb—a v DEEERR

AV 74F AL —2avERTRICEREIHEERICT D AICI,
uvm_config_db#(type) 7S REFERALEITNIELGYFETA . COUVTREFERT
;%)Eiljl_d:")s Y—ROA—FEEBEETIZ. AV R—RUMDEREZEZSEHNE

FlIZIE, V—R-aO—FHBRTEavR—rU A Ddata_sizeN2EEEINTLNT
t. TAMIUFTdata_size Z8ICEHEIHAENHEFTI . BEL. COLEFEIFH
Zbuild_phase() MNEITT DHRNIEELZITNIEEYEE A, build_phase()T
. TAMUFTEELEZERNMERASNAIDT, BERENEELIREEIC
EEINFET .

- B{KmIIZIZ. build_phase() Tsuper.build_phase(phase)ZFEUH 3 &
apply_config_settings()A\FEIE Tdata_size[ZE BB (CDIHE(Z1E8) HE%
ESNFET , CDHEIZ. super.build_phase(phase)ZABLEFUHLELYET,
T AR FTIE, uvm_config_db#(int)::set) AV vFZEHALTEREXET
LET . ELT. COEENEHICLESAHIZIE, "uvm_fieldwVOMNELLERES
NTWEITNIERYEE A,
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A IA4FaL—a DEELHE

(=A% ZFD1)

7

8

5
10
11
12
13
14
15
1l
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

class my comp extends uvm component;

int data[] H — ~ =L

int data size = 2; hhb@ﬁﬁm,&
= "datal[0..1]"; %EL??O

‘uvm _component utils begin(my comp)
‘uvm field string(header name, UVM DEFAULT)
‘uvm_ field int(data size,UVM DEFAULT)
‘uvm_ field array int (data,UVM DEFAULT)
‘uvm component utils end

string header name

function new(string name,uvm component parent):;
super.new (name, parent) ;
endfunction

function wvoid build phase (uvm phase phase);
super.build phase (phase) ;

data = newl[data size];
foreach (datal[il)
datali] = 1i;
endfunction

function void end of elaboration phase(uvm phase phase);
super.end of elaboration phase (phase);
this.print():

endfunction

endclass
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AV I4FaLb—LavDEEER

(f.

Hl:-Zdn2)

o TRAMUFTIL, RO ¥kIZdata_size. XU, header_namelZFHLLMVEZ

BRELET

35 my comp test;
36
37 initial begin
38 /4 fix the configuration.
39 uwn_cr::-nfig_d.b# (string) : :set (null, "test", "header name","datal[0..7]1");
40 uvm config db# (int) ::set(null, "test", "data size",8);
41 // create components.
42 test = my comp::type id::create("test”,null);
43 run_test():;
44 end
Copyright 2018 © Artgraphics. All rights reserved. 41




uvm_config_db#(type) ICEET 5 &
(BEE)

o typelZBALTHEAETY . Blb. /RETHTAN—TADI(TEREIZT—HL
BEIFNIELZYFEE A, HIZ X, L ldata_sizedintE! TlEiekbyteB TH NI,
uvm_config_db#(byte)::set)Z=EALIZITNIETHZYEE A,

BOFR—BIIHEEREDRERZEA ., UUMIREYERGISRAZRMHL
TWET, BIZA X, uvm_config_int:set)ZERAYT & BHEDETODT
ON—TAICHLTHREREZT OFENHRFTT . FHICEALTIE. UVMD
N=aTIWESRLTTSLY,
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UVMZT) 53—

© DTADAVIN=FT)rTBAEIZIE., print 0 AV YREFERALET, 2D A
YR ELLEET B5(Z1E. uvm _fieldw Y O%BRTETIHENHYET,
UVMIZRD=ZFFEDT) 3 —%FEZLTWET,

T a— BERE
uvm_default_table_printer | REKXICTUURLET . RBEHTTUUL
WMIEBERZYFET,
uvm_default_tree_printer | FITICAFEEDTIETILLET,
uvm_default_line_printer | AFEEDORE—ITICTIULLET,
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UVMZT1) 23—
({s= A1)

1 my obj obj;

p

3 initial begin

4 obj = my obj::type id::create();

5

6 obj.reguest = 5'hfl;

7 obj.grant = 8'h01;

8 obj.data = { 1, 2, 3, 4, 5, &, 7, 8 };
9
10 obj.print () ;
11 cbj.print (uvm default tree printer);
12 obj.print (uvm default line printer);
13 end
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UVMZT )3 —

(‘IEEEJ

i)

- UTOHITE. ZBEDT)3—&FHALTLET,

1 my obj obj:

2

3 initial begin

4 cbj] = my obj::type id::create();

3

6 obj.request = 8'hf0;

7 obj.grant = 8'h01;

g obj.data = { 1, 2, 3, 4, 5, &, 7, 8 }:
9
10 obj.print () ;
11 obj.print (uvm default tree printer);
12 cbj.print (uvm default line printer);
13 end

© RORIILTEETI—EEERTHIENEEFT,

initial begin

VAR

end

uvm _default printer = uvm default tree printer;
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uvm_default_table printer

Name Type Size Value
my obj my obj - @272
request integral 8 'hf0
grant integral 8 'hl
data sa(integral) 8 -
[0] integral 32 'hl
[1] integral 32 'h2
[2] integral 32 'h3
[3] integral 32 'h4
[4] integral 32 'h5
[5] integral 32 'ho
[6] integral 32 'h7
[7] integral 32 'h8
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my obj:
request:

grant:

{

data:
[0

~ o U b w N

(
(
(
(
(
(
(
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]
]
]
]:
]:
]
]
]

(my obj@272)

'hf0
'hl

'hl
'h2
'h3
'h4
'hb
'ho6
"h7
'h8

{
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my obj: (my obj@272) { request: 'hf0 grant: 'hl data: { [0]: 'hl ... [7]: 'h8 } }
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TALDER

UVMIZ(Erun_test)ELVSRRIMHYET , run_test)IEZERBLI-T A %
EITTHAEDEETT . run_test)ICTRAMREFIRET HIENEEFT T,

RITRKICTAMNRZHEET AAEN—BRHTI . COHEZERATHE., —

EOAVINMILTEHDTANEETITHENEFETT,

D2AL—La EETTAE. OTURSAUTTARAMNEIRET S HEE
LTORRIZEYET, ZSTosvsimlEY—ILIZKYELGYET AU —18
HDT=ZaT7ILESELTTILY,

+UVM_TESTNAME=test_rmw
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program> 0y%
(EEGHIR)

« SystemVeriloglZlEprogram& W\ SaV ARSI MRHYET A UVMTIL(E

RAIRSTREDBYFEA,

- programA D iRE (Lreactive region TEITITHDIZxFL T, UVMIZLactive

regionTEITLET , o T FAZIV T HIHMNELLATHONEE AL
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LE UVMOBIE, R, UVMEZERTAEICEEITAELAS
HARSAELTERLEL:z. LD HE A HNIEL. UVM
A—Y - HARZFHOEINHEEFT,

UVMOEEREETRS—L T, RIEEEOHEER LT ZEN
HEZEEBOTVET.

Ql
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