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FEAER O BIFREMNERIE TR LEZ S - WUVMEIEFAARS AR SIS ITES AU E > ERETTA
FHVERSCH - MENE BRI - F—RIEERA IR - AR EAE XNV R R » Ao — =/ 1RZ
HZNES ) E ARG SR RIUE TS MEEE AES IR SR RmiEIES - WA ATRERAUFE T - ATl > — PEARESE

1==1
DAl

M/ﬁxﬁ °
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EHRACEIRE—ATITET: o XL SRR SR AR EmAYAR L R - TR T HEUVMARYSEEL > iz W UVMAY
5 A ZEN A -

RT2RAEFXA N B ] AR T85> IR E R TN EREVARE > AT BRI B T R A =3
HOF I UVMHYHEE  SEX DN EEE— - RIEEER—E - FY 52 A E kB A -
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1.1.4  H{t22UVM

FEHEETSystem Verilogf V46 1E J77A5 - - HATTH L EZA=F -

VMM ( Verification Methodology Manual) » 2X/&Synopsys{E2006-H#EH Y » FERIHAZ FRAY « HOVMHEELE @ [HYTOVMAH
FUTEE > VMMIFE T - VMM &R T 2723 1 77 ZERAL (Register Abstraction Layer)

OVM ( Open Verification Methodology ) - 3XJ&CandenceFf1MentorfF2008FHEHHY » M—TT4E5EE TR » B 5[ T factoryf],
&l DIREIEE TR A - HECEESA TR T E » X B AR o £ X —1F) » CandencetfE T RGM » fp L 7 X—%4
M o HEREETZE » RGMHAZLA B AOVMIEY—ER7y » ZAEEFIRGM » FREEAYN N &L - BIAEOVMEL L F I » S22 UVMAL

5 o

UVM (Universal Verification Methodology ) » ELIF=CHRGEFE201142 H i Accelleraffi HiHY » 15F1] T Sysnopsys * MentorF1Cadence
HISZHF - UVMJLP5E24kE TOVM » [Fif RGN T Synopsys{E VMM HRHY Z5-(F 2sfid )2 )7 ZERAL - [E]Rf » UVMATRIL T VMMAHY
—EEEFFAYSEB T o AT DA - UVMEZRK T VMMAIOVMIULE &5 > 5eik T & EBYE S - R TRIE T AFII AT A -

FEAIE — PG VTR sy - 5 = R AR

1) EDAJ P H51E ? (SRIEDA] A ST R EE A - FICIE T - MRE(HH—LEEDAT E. - [Nt » EDA P
20 T2 BEATREIRTG TS « HAT > = KEDAJ Fsynopsys * Mentor » Cadence#l\58 =H S FFUVM » UVMA B RUEX =5 palk e
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FEHAY > BT THER —PUVMAYESL > #REETT A BRI =5 A F R TRV G = -

2) BRIV AEZ T ? —FUTA:  IRABEEEGE - AJTEER > A2 BMESE] TEDAl VSR - ASRZE] K
SO TRV » (NEE > SREFENDHEHELRS - B— AR EZEERANREY » HEFBHE » IREEENEXE YN
B o RYBAETH_ ERZICIIHAFF ELEEHUM - I HRCRERZHI AT HEHUVM - UVMELGE] T HizHI5%
ik

3) HEGIIE AN T 2 2A - UVMIE201HEHEHEY - JERF5 > JEEAIET] -
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1.1.5 UVMHYA JE 52

UVMHJETBZEOVM » fMentorfllCadence T2008F L & & AR ° 20104F » Accellera ( SystemVerilogiZE S r AR EIEE ) 2
OVMERINANIRAE » FAEIEECHE B35 T —RIGIE 77EFUVM » 4 T REWE LA RSN UVM » Accellera 2010455 HH#EH T
UVMI1.0EA - EAfY£HfFearly adoption > FEXMRAE - JLFZAETFOVMEUTE L » HZ B aififovm_ *FiIZRZE ) Tuvm_* o

201142 - #3208 HHYUVMLOIEZURASAAT » RERRCAIIA T E Synopsysty & fF e i R 7 2 - (B2 > T AT G fie » [EhR
AR RKEbugFAE » AT RIS H 5 CEAT T #THIRRCA -

2011526 H - UVMLIRREAS » XPHABIE T LOFRYRERE - S51.0HEEARAES -
20114E12H » UVMI.1a%kAf -
20124E5H > UVML1b%Af -
20124E10 > UVML. 1A
20134E3H > UVMIL.1d%&Af -

MUVMLIEIUVML.1d » MA s Egla] UG A KRR - ABArARET82FUVMILId -
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1.2 = T UVMYZ JEREMUT 2

1.2.1  B&iF T

KAE TARMEEB MA BT TAE

- e AT FIUVMAB I E T &, 646401748 flsequence ML)« factory Bl callbackbudl. F 4 B4EH (register model) %
- — R IE R AT IR, KA RBAEEANAFTZMA,

C UVM# — 2 & B f, o fT 2 3E Hodd A sequence M4 factory L) 4,

TR R RARIET E M. TERABRARNICRRER S WILANFILZ—, EaaRZER. A TAARK, doff
PRIER TAZARA B FORBAET — AR B FPARAKT ML, ofTRIED TEH RO RBHARBS ETH, W TRIET R LENONK
e R GBAIRART VME R, A FR—28 kit, dofTHRIET —RK 697 %2 I E 342 A8 & RAZZ AL A AT — K= Fa 694K D

- FIAE— A EEA ARG X, X A X8 5 R A IR AR S ek b AR B2 TR AR L R AR,
- —3OVM A 7569 3% 9 19 o

AL AP E G ERUVMIE S Faf] RIGIE TRW 58 o HeiR ZICA EERISIIE NN - AN — 2 E

33



BFUVM > FEEARB I PGRE T AEITE > 3 r LU e 4R AU FEIUVMAYERK -
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1.2.2 & TR0

FICIEIT s - A—HRARNEE RILS IR R - EEHAME-RICAE R » (RAAFEER DM AFRERITARS
SAE N GIEIIF S » Bk S5t @ MA EIRYEFEREE —FRIFIME » Ik TARIMNIZE 2105 5] S AR > M H #5755
M 5RE - MAZHE RV E HENE ] WIRAE A T N HRE » BRI TR A B ] — RG]
R e =D ANERAEAY BT TR Z— DRI TR - FEENLTH A Al feie 3 (LM HYSystem Veriloghkhifi - ARBAEMF A
L T A System Verilog {5 A o it A G ATDUEIRARF Z A 3] — T HISEA » DU HEEEATS » 5940 - AP SHM 5 R
[FEHET > ARBTG5 ERY ~ FUVMIEERIBIT- - it A0 S 525828 > FHETRE A ERISIE 52
Za— N el SR SRAIA G T - A - WEEFEE AT AR EAEAY HHY -
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=z ANALS

FE2E — P HEEHNUVMEGIE 5
2.1 FEFErvHE

KA TR EDUT f1fybug » X2 @ EDUT A MR- 5 FORSEIAY » —PIIEF & ZSCHAT FEARDIAE -

C RS 2R MDUTH &Hr A 2id AL, X Evk B BLDUTH ZF S G, HIEF R, WA FF0RE, A XA
KA, LA ARFAE X9 o 1% 69 2 % 2 dydriver sk 52 LAY .

- BT 6 B AL A ARAEDUTH S th R FIBTDUTHI 4T 4 5 5N F &, DRI AL 69 ZITHH (scoreboard, AR
checker, K4 %— Ascoreboard k") o BRAZFIW, AR AFIIAmAFTE: — A B4
ADUT# il ; = & A7 69474 24T &

4, HERERALAFRAY, ZLRAL

- BEF S 2R EDUT 3 b 426 145 i %scoreboard , 7 AR, X AN 4% #9 5% monitor o

RS AR BAETME R, ARSRTIRE T AR AL, PIRORERTRATAL . BEADUTRE— ANk, AL
LI 6 B Ao e P o5 AL, B AL+, B ZEDUTH $2. ZDUTAF A1+1694 R ot, IBIE-F & Lo 048 B TR F AR
g, Lt E—k1+Hl, ABIEFE P, TRINTREGELZLEEHEA (reference model)
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cnv

scoreboard

&

—®| reference model

driver H monitor

——————————————————

K2-1 FEBETFSAER

— R AVIIEF SERAIE2- 1R - FEUVMA > 51A T agentfllsequencelfyfifie » PRIELUVM A G5 IR & (Y SLARIAE A 414 2-2
BT -

WF— 1574 - M — Mriverf TR AIRAT PO TP - — 25— SR 25 R E T & -
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reference

cnyv

model

scquencer

In agent

driver

monitor

e

scoreboard

out agent

monitor

B2-2 $HAUVMEEFSER
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2.2 D HEdriverfYIG &

driver g P S IS AV » R4 MRIEP SRRV « AT M HADUT B » B3 driveriJUVME:
HEF A A RS -
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*2.2.1

e RIS G [

TEARTES » BIEAL FHYDUTE X -

(AEN-LE

2-1

I sre/ch2/dut/dut.sv ]

1

O J oy U b W N

11
12
13
14
15
16
17
18
19
20
21
22
23

module dut (clk,
rst n,
rxd,
rx dv,
txd,
tx _en);
input clk;
input rst n;
input[7:0] rxd;
input rx dv;
output [7:0] txd;
output tx en;

reg[7:0] txd;
reg tx en;

always @(posedge clk)
if(!rst n) begin
txd <= 8'b0;
tx en <= 1'b0;
end
else begin
txd <= rxd;

begin
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24 tx en <= rx dv;
25 end

26 end

27 endmodule

p3

XADUTHILIREEH B o dld exd BEUE - B ed A st 2R - Horx dvi2BEUHVEHE A 0GR » X en @ R EHVEHEA
REE7R » AREPFAPIT-EERETXDUT -

UVM i driver R iZ g #8 7 ? UVME—NE - FEXMES > JUPATAR/RIEENEEHZE (class) SREZIAHY - driver »
monitor ~ reference model ~ scoreboard = ZH S 73 #HESS © 2RIE G System VerilogfX EE[HI [ RIFFZTE S T B AHIAHZ — > ZH
[FINTSREVIEREFTAE - Z5A AL (function) » SSANARILIAESS (task) - il 2 ELpREONI (55 1] PASE pldriver iy i HUBUBITHEE » 58
Fmonitorfy s MITHEE - 2R S B ERIRT I EINEE - 52fkscoreboardfYEEIEINAE « K AT LIA R A& » X Eep 5 45 & 7] DAk
FIAT > WEdldriverNf 75 o HZCH—DNINRERS » B e AR I 2 MUVMATE N EIRAE H—SH92E - XNk
SEIFTHAELHThRE © ATLA > fEHUVMEYES —ZRENE © 3k & P ArA A RN IZRAE B UVM Ay -

UVMEGEF & Friydriverh %)k 4 Huvm_driver » —ME FEEYdriverd] N7 -

s 22

N i src/ch2/section2.2/2.2.1/my driver.sv
3 class my driver extends uvm driver;

4
5 function new(string name = "my driver", uvm component parent = null);
o super.new (name, parent);
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7 endfunction

8 extern virtual task main phase (uvm phase phase);
9 endclass

10

11 task my driver::main phase (uvm phase phase);

12 top tb.rxd <= 8'b0;

13 top tb.rx dv <= 1'b0;

14 while (!top tb.rst n)

15 @ (posedge top tb.clk);

16 for(int 1 = 0; i < 256; i++)begin

17 @ (posedge top tb.clk);

18 top tb.rxd <= Surandom range (0, 255);

19 top tb.rx dv <= 1'bl;

20 ‘uvm_info ("my driver", "data is drived", UVM LOW)

21 end

22 @ (posedge top tb.clk);

23 top tb.rx dv <= 1'b0;

24 endtask

XAdriverfYIIEEIEH B o > R Alrxd_ EA 256 MNEENIEHE - FHoffrx dviE S BN S H - BEIELEEEE > Mx dviES
BMEHAE o FEXNdriver > AP EN 1% [REEE ¢

- BT A k£ B uvm_driver8g E dnew F H A WA S, — AN EstringE A #9name, — AN Zuvm_componentE A égparent, £ T
name B4, WEIFHEM, AL FTE; £ FparentW W E IR, BETH LA E—D, TXSHAANG. FE£E, XHA L
& duvm_componentZ K49, H—AJkAE B uvm_componentsk ik & £ 69 £ Lnew P 2459 M A2 nameFeparent, iX

A uvm_component X #) — K4HF/E, wmuvm_driver £ — Ak £ B uvm_component#g £ | B AL H X A HH
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- driver By % 89 F H JU-FER f£main_phase T %o UVM#phase k& FLISIE-F- & 6935347, X Ephase 4t — YAxxxx_phase k4%, H
#RAH — /KA Auvm_phase. & F Aphase #9 £ 4. main_phase Zuvm_driver ¥ 1 8 & XIF 89 — ML 5o B $LJU-F 7T RAR) 23R A,

P —Andriver ¥ F 52 I HEmain_phase.

A A B T uvm_infoZs o XNEHITHEE S Verilogdisplay iH ARV LIRE IS - (H2 B Erdisplay 1B A FEAIERA - EA =1
S8 B SEETRE - ATITEIREREZE . £ EF NS BEERFEITHNGER L B=128ETTR%
Hl o FHIEEE T > FEEEEIFERHA - XMMNEE T UEENUVM_LOW > ELEE AR T » sto UEE
UVM_HIGH - /TP~ [RIFYELEUVM_MEDIUM « UVMERIA H E-RUVM_MEDIUMEEUVM._LOWHY(E & » AFH3.4. 1772
ANE B RUVMHIGHIY(E B o AT THuvm_infoZZF TEIAVEE ST ¢

N

UVM INFO my driver.sv

(20

) @48500000

‘drv[my driver]data is drived

fFuvm_infoZ=F TEIRY 5 S A4 N J LI

- UVM_INFO x4# F: & Z —Auvm_infoRITH 924 R, Fh Tuvm_info £ 9, & A uvm_error &+ uvm_warning’z , & P

- my_driver.sv (20) : 35 PAAATEAZ &40k R, HPIF LA F AR TR LS uvm_infodT {45 4) femy_driver.sv P #9475
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+ 48500000 & BA B AAZ B B9 AT ER B 1]

s drv: X Edriver EUVMA F 898842 % 51 UVMAR B 254y, st T AT — AN &, A —AN 5 340 5 o) F45 ¢ £ 8 49
AR5 o BA2FR 5T A T get_full_name FH R FKI, FET FIKA b AAEATUVMAY 69 25 & 35T vA1F 4 & A7 25 S 09 B2 K 5]

KhgFE 2-3

$display ("the full name of current component is: %s", get full name());

- [my_driver]: F 455 ¥ 276945 8 Bp 8 A uvm_info & BT i 69 8 — NS
- data is drived: & BH Z R L& ITEP 6913 8

AT > uvm_infoZZIFH A - B S THTEIE BERVYEDRIE ~ BHASLER (FEUVMATRRYESEEZS ()~ FTEIRSTE ~ 3
5 BT RALRATEINE R, - RS2V S R 2 RE (6 Fuvm_info7Z X display £ 4] -

JE Xmy_driverf5 fEECRFEESEANE o X EFREEREAVE L SRAYSEFIERIEA] © ATiEZRAVE X - B2 A %S

AR 24

classs A;

endclass
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M ATIE 2R SL B LAY 2 i new Bl & H ARy —PSE) « 40

RSEHR  2-5

A a inst;
a_inst = new();

5 ST S F— AL - AAB R SRS HI24 SystemVeriloghy L * -6 TS 2 AR — 2% -
O e TAF © TSR LAE T ilitnew () SRIBAISystemVeriloghJ{i 155 + WA — ARSI - (7 ELREHER InowiTHE 4
B TR RIS —HZER - ERISH - SRR R BT AT SO - ETAE SO T - $EIRE P it
SE AR » I BB IR L e _inst 2 JERETBUBiTa_insORE B 2o 945 A - 8 5 R
 SHABRSIIHSRY - ARFE R EBHE R ERTE g ) TS E R BRI (RS IR -

Xfmy_driverSi b H a2 EAVIRIEFEdl |

KHEEHE 2-6

4t src/ch2/section2.2/2.2.1/top tb.sv
1 “timescale 1ns/lps
2 “include "uvm macros.svh"
3
4 import uvm pkg::*;
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A

"include "my driver.sv
module top tb;

reg clk;

reg rst n;
reg[7:0] rxd;
reg rx dv;
wire[7:0] txd;
wire tx en;

dut my dut(.clk(clk),
.rst n(rst n),
.rxd (rxd),
.rx dv(rx dv),
Exd (txd),
.tx en(tx en));

initial begin
my driver drv;
drv = new ("drv", null);
drv.main phase (null);
Sfinish ()

end

initial begin
clk = 0;
forever begin
#100 clk = ~clk;
end
end

initial begin
rst n = 1'b0;
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39 #1000;

40 rst n = 1'bl;
41 end

42

43 endmodule

FE217Huvm_macros.svh > i d includeiB ) &K o XZ2UVMHI— 130 > HEEE TRFEINEEN » AFEEEE—

B4 T importiE AR EE uvm_pkgS AIGIEFE T o HASA T NE » JeidesEdmidmy_driver.sv IR A 2R 1Y
uvm_driverZF 4 o

BB24R12577 7 X —"Pmy_driverfly LI H- R SLFIME o JFEX H I Anew i #H - HAA AN FSEydrv > FiISCS 4 4uvm_info
TRHIFT EME BT BRI AR 5 (I drvELEE X A ANSEdry - 559ME AfparentZ 5 null » fFEIEMIRIEFEEH » X4
SR M Enull > ZXEHE H (7 FHnull -

E26{7 U Fmy driverfymain_phase ° fFmain phasefJFE B » H—uvm_phasezE RIS phase > {FE IFAVIGIE A&
b XPNSEEANTEARESH o KT EAE A E— D BIUVMEGIEE& » AL 34 Anull o

\

55277 18 finish SE 445 HREAMB EL » 30— VerilogrHR LR 141 -

ST XM 1] DB E]“data is drived”#z it 72562 ©
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1 w25 (*) EFTERTFTATRERRA, TEFLEZME (htp://www.hzbook.com) 3k B,
2] APEFFFHRERRA. ol “IH REFIEHARG S BRIAR, FOP BT AN A B 69 R 6+ 3K 5],
B LRGP IR — AL, ERATEHRLHEN, REFIALTIAEFTIED.
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*2.2.2 i Afactoryf/ Ll

TR T — > H A driver ~ EHUVMEEEMNIGIEES MR XIRARA B R UVMEGIE S » RAUVMAYEHE L —
EEEHE RS o G E g my drivery Lk K drv.main_phasefy B > BIEAR{HERUVM > H {5 & AT System Verilogtt, 1] DL5E
A% o RIS N IEE B R FEE R R N — A ¢ Bl — D 2RAY S8 iy ek %g (function) FIESS

(task) -

BEEFHX M DIRE > F7 25 [ AUVMHATfactory L] -

AR 2-7

N4t src/ch2/section2.2/2.2.2/my driver.sv
3 class my driver extends uvm driver;

4
5 ‘uvm_component utils (my driver)
6 function new(string name = "my driver", uvm component parent = null);
7 super.new (name, parent);
8 ‘uvm_info ("my driver", "new is called", UVM LOW);
9 endfunction
10 extern virtual task main phase (uvm phase phase);
11 endclass
12
13 task my driver::main phase (uvm_phase phase);
14 ‘uvm_info ("my driver", "main phase is called", UVM LOW) ;
15 top tb.rxd <= 8'b0;
16 top tb.rx dv <= 1'b0;
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17 while (!top tb.rst n)

18 @ (posedge top tb.clk);

19 for(int 1 = 0; i < 256; i++)begin

20 @ (posedge top tb.clk);

21 top tb.rxd <= Surandom range (0, 255);

22 top tb.rx dv <= 1'bl;

23 ‘uvm_info ("my driver", "data is drived", UVM LOW) ;
24 end

25 @ (posedge top tb.clk);

26 top tb.rx dv <= 1'b0;

27 endtask

factory /L HIHY LI EERAE T — N © uvm_component_utils o XNEFTEVEEIRE 2 » HiZ —Fi2 Mfmy_driver&ic/t
UVMAERY—5k R X kR & factory AR SREAYEL » H S EE N —HrHYZERME XN » B S T e a7k
T o H o factory WL Z T 20 7 XA A T WEEERBIE ? X EFUVMHRY SR nE - KPS EEs—— I -

fEZadriver il Afactory#llJ5 > AEFEE N top_tb{fi—LEriz] -

Kh%FH 2-8

N4 i src/ch2/section2.2/2.2.2/top tb.sv
7 module top tb;

36 initial begin

37 run_ test ("my driver");
38 end

39

40 endmodule
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SO Fl—run_testif AP T (UFD% 262-6 P 5523 828 7Hmy _driversi{il{ Fomain_phaselty BRI - IE(TRARHISIE
P SHHATIE :

new is called
main phased is called

—/run_testiB ]S AlEE— 1 my driverAYSZF - 7 HEH B my driverfymain_phase » (41 Z2run_testiza) » =& PL LS
ERE— TS o UVMIRIEX NI 7 HAr R — L] - A UVM » 13235 5 CAE B SL B EIAERY DREND 2

FRIEE AN —ZEAYSEH] » X Fuvm_component utils 72 BTy YRR » [ElBf 2 factory ML HIZA 1B BB I EN S - HAEFE
TENMF AR TN » AREERXNIHEE » FrDUMFEFMFEE F3in » X PDERE TEMAIER - RAL YL - A gEfERAX
DINEE - BNRARFEEA - 1EIC(F 5 ¢ FrAJRAE Huvm_component 5z ELRAE 2B AN % (# Fuvm_component utils 721 ©

b TIRIE— RSB e ZEAYSLB o > _EAURS th S5 h— N Er By 5 /& main_phaset# A T - SEUVMERIEF&EH » B
FE— P Fuvm_component_utils;Fiff B FEEHIFUET - HEL XM main_phasefit = HAI#HEA - XL (T4 E—Ti
IR IE S — N driverZ TS Bl Hmain_phase o DL > {Edriverd! » B BAYELE < main_phase

EmEAET-F o HEiHE“main_phase is called” - < AJHFHYE > IR it “data is drived” » [IFZHETIEA > ERNI1ZHiH1256
T o STFRNAIE > 22 EUVMEobjectiontf 4] -
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*2.2.3 i1 Aobjectionff |

£ E—"T1 > B2 T “main_phase is called”
ST —4)  MEmaI SR~ T -

UVM i 7 objectionff L KA HI IR IEE YR H] -

(raise_objection )
AT objectionf LAY driver?l N 7=

AR 29

2

f=“data is drived” 3% A fiH, © fmain_phasefE—"

SERAITS
E A FPmain_phasefEH{THY AR PN RIE" T » T EWIESLALE -

A

N OATIEE R RER B > AF BB o A 2.2 1T AR R 2 R A
finishiBEREEHIGE - HEMEBIT ETIWFI » (FESEEHSESRME T o £& T phased » UVMEIGE E 575 objection it

» JIRA - V2 F AR objectionfféffi (drop_objection) JE{EIE{TE : AIFRZH » N H E45 R HHiphase -

S

13 task my driver:

"main phase is called",

14 phase.raise objection (this);

15 ‘uvm_info ("my driver",

16 top tb.rxd <= 8'b0;

17 top tb.rx dv <= 1'b0;

18 while (!top tb.rst n)

19 @ (posedge top tb.clk);

20 for(int i = 0; i1 < 256; i++)begin
21 @ (posedge top tb.clk);

22 top tb.rxd <= Surandom range (0,
23 top tb.rx dv <= 1'bl;

24 ‘uvm_info ("my driver",

"data is drived",

src/ch2/section2.2/2.2.3/my driver.sv
:main phase (uvm phase phase);

UVM_LOW) ;

255) ;

UVM_LOW) ;
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25 end

26 @ (posedge top tb.clk);

27 top tb.rx dv <= 1'b0;

28 phase.drop objection(this);
29 endtask

TEFAEF ST > 13253 0] DUTE B R drop_objectioniZ A) B & finish pRE YRS S » F B {Edrop_objectioni &) 7 FifLh A 5 1 F
raise_objectioniZ& ] - raise objectionfIdrop objection= Z R HER o f Aobjectionfl [5G H iz TR IEF 5 » B A& Pl “data is
drived ¥z e FiiHH T Y T72562K -

raise_objectioniZ 410\ il {Emain_phase &5 — AN HEE(T ELINHE] [ B ) 2 AT - 4nSdisplay 1B AR A ARG ELINHEIY » X LB A)A]
DA {Eraise_objectionZ Fif » {HZ2Z5{M@ (posedge top.clk ) FiE a2 HFE(H ERS[RIAY  $20800 NAYJT 205 Fraise_objection2 J&/2
FEEEHAY |

KhFsHE 2-10

task my driver::main phase (uvm phase phase);
@ (posedge top tb.clk);
phase.raise objection(this);
‘uvm_info ("my driver", "main phase is called", UVM LOW) ;
top tb.rxd <= 8'b0;
top tb.rx dv <= 1'b0;
while (!top tb.rst n)
@ (posedge top tb.clk);
for(int 1 = 0; i < 256; i++)begin
@ (posedge top tb.clk);
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top tb.rxd <= Surandom range (0, 255);
top tb.rx dv <= 1'bl;
‘uvm_info ("my driver", "data is drived", UVM LOW) ;
end
@ (posedge top tb.clk);
top tb.rx dv <= 1'bO0;
phase.drop objection(this);
endtask

1] PB4y Eatia], R A5$tme R EATH B 69010 . 5 X ARSI A9 B A LR AF AP BriE #£69CPURT ], 38 50— /N 9K ) 9] 69 3347 B 9]
Pp35CPU B8], A 7 G475 ARTR AR R 5, AP G—reiXFp ot 8 A E 47816
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*2.2.4  fii Awvirtual interface

FERT LTI > drivertP ZESFIT R (R (@posedge top.clk) ~ 25DUT Hhig Al CIE{E (top.rx_dv<=1‘b1) H [ H 48 NT &
7% > HENSPEEER(E FHARORRSS TR P S HY AR M o — e fE SR BT w2 Bl clk(E S HYE M top.clkZZ 5k T top.clk _inst.clk
AL 2t TN driver 1 UM R EAE T - HIE - MARA Eokii - ROZREHLAIEIGIEF & F {58 AN ES 1

AR — AR EAR

ChFsE 2-11

"define TOP top tb
task my driver::main phase (uvm phase phase);
phase.raise objection(this);
‘uvm_info ("my driver", "main phase 1is called", UVM LOW) ;
"TOP.rxd <= 8'b0;
"TOP.rx dv <= 1'bO0;
while (! "TOP.rst n)
@ (posedge "TOP.clk);
for(int 1 = 0; i < 256; i++)begin
@ (posedge "TOP.clk);
"TOP.rxd <= Surandom range (0, 255);
"TOP.rx dv <= 1'bl;
‘uvm_info ("my driver", "data is drived", UVM LOW) ;
end
@ (posedge "TOP.clk);
"TOP.rx dv <= 1'bO0;
phase.drop objection (this);
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endtask

XRE - HEERIECUN - HEFREECSUERE XETA] » {20k £y T top_tb.clk_inst.clk - [fjrst_nHYREEEL S T
top_tb.rst_inst.rst_n > A2 BAHE N TR E OB TTAERIE AT -

a0 A PR 558 b T U2 [ Hinterface © ££System VerilogH {5 finterface ki REG 1IEF- &5 S DUTHY IR LT - interfacef{E X
FLReE e

KEEE 2-12

N4t src/ch2/section2.2/2.2.4/my if.sv
4 interface my if (input clk, input rst n);
5
o logic [7:0] data;
7 logic valid;
8 endinterface

JE X T interfacel5 > fEtop_tbHFSEBI{EDUTHY » i a] AEFE(HEA -

KEEE 2-13

{4 i src/ch2/section2.2/2.2.4/top tb.sv
17 my if input if(clk, rst n);
18 my if output if(clk, rst n);
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19
20 dut my dut(.clk(clk),

21 .rst n(rst n),

22 .rxd (input if.data),

23 .rx dv (input if.valid),
24 .txd (output if.data),

25 .tx _en(output if.valid));

Az £ driverdi{sE Hinterfacelfg ? — A8 AE Edriver B NE S > S IR E A 2 CRftop_tbrfHYinput_iffZ 625

B

KhiFsE 2-14

class my driver extends uvm driver;
my if drv if;

endclass

HEA LA —T » X ESIRIEEEIRE - Kmy_driverE— 28 » R8P gE(EA a7 =B —4>
interface » HALFZE{top thiXFEAYREEE (module) F AT DL o fE2Eh({dE AV virtual interface :

KhgFH 2-15

N i src/ch2/section2.2/2.2.4/my driver.sv
3 class my driver extends uvm driver;
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5 virtual my if vif;

FEFEIH T vifls > gE A DAfEmain_phaset {5 AT NG ARSI H FHIES

KHEEHE  2-16

i src/ch2/section2.2/2.2.4/my driver.sv
23 task my driver::main phase (uvm phase phase);

24 phase.raise objection(this);

25 ‘uvm_info ("my driver", "main phase is called", UVM LOW) ;
26 vif.data <= 8'b0;

27 vif.valid <= 1'b0;

28 while (!vif.rst n)

29 @ (posedge vif.clk);

30 for(int 1 = 0; i < 256; i++)begin

31 @ (posedge vif.clk);

32 vif.data <= Surandom range (0, 255);

33 vif.valid <= 1'bl;

34 ‘uvm_info ("my driver", "data is drived", UVM LOW) ;
35 end

36 @ (posedge vif.clk);

37 vif.valid <= 1'b0O;

38 phase.drop objection(this);

39 endtask

AILUFREEE] > RSV E MR T AKTES 1S HY AR AT AT 22 F P -
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R By — N R RIEEE - Al Etop_tbHiyinput_itfimy_driver-FAVIENS NAEERYE 7 B o) YT 7AS A T EBEIR(E  JEAT—
ANHTHYRIEISRAE T AT © fEtop_tbrh > i run_testiB AL T — P my_driverfySLf » {ELRNZANA S [ R PNSLBITE 2 A Al RES:
5| Fmy_duth £ EL#%5 [ fmy_drivertPHJZEE * top_tb.my_dut.xxxEF] LAY > {HiZtop_tb.my_driver.xxx @A A LAY o ZXNAIRIHY 24 Ak
FRETUVMiR L run_testifi &) SLBI{E T — M & T top_tbERESFAHYSEH - FEIL T — SETHIEREEH -

X TR S 1 top_tbfE AT -+ [F]R SHASE A top_tb i gt/ T AL (ERY S - UVME [t T config dbA/L il - {Econfig_dbf]l
Hilrh > 3 setilgetM2042(F - FriBsetR(E - Ui o] AR SR B R 2“3 » il getlHH S T2 UUE” - Ftop_tbfif TsetR(F

KEEE 2-17

4t src/ch2/section2.2/2.2.4/top tb.sv
44 initial begin
45 uvm_config db# (virtual my if) ::set(null, "uvm test top", "vif", input if);
46 end

fEmy_drivers > FfTgetIRlE :

KFsHE 2-18

i src/ch2/section2.2/2.2.4/my driver.sv

13 virtual function void build phase (uvm phase phase);
14 super.build phase (phase);
15 ‘uvm_info ("my driver", "build phase is called", UVM LOW) ;
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16 if (!uvm config db#(virtual my if)::get(this, "", "vif", vif))
17 ‘uvm_fatal ("my driver", "virtual interface must be set for vifl!!!")
18 endfunction

XEG[ A Tbuild phase - 5main phase—#F¥ » build phasetl 2 UVMH A EAY— 1 phase - HUVMEZ))G » =BT
build phase ° build phasefFnew %7~ [5main phase ” Fijf{T » fEbuild phaserf I Zif 7 config dbAsetfllgeti{E (L iE—LbEdE -
IR SRR A R B 5 - 2O EERYE - X E TN Asuper.build_phaseifif] » [NEHACZEHbuild_phase P HA{T T —LL 0 FHAY#E
18 » XEIE A FHITE © build phase 5main_phase R [E]HY— S 4F T » build phase/&— &% phase » [imain_phase@—1
{£:%phase * build_phase/2 A HFE(H ELAT A o build_phase BB AE (5 ELAFE] (Stimebk &G TENH IS E]) FY0BFHRIT -

fEbuild_phaserf I Tuvm_fatal’s > uvm_fatalZZ g — P Tuvm_infoly 7 > (HE2E RAMWNSE X PNSE S uvm_info7z
RTINS EIVE N GE 2 —1F - Suvm_infoZZ R [FHVE » HEFTENE NS RIE S - 2 E R Veriloghy finish pRIET R4S
FAHE  uvm_fatalfJH IR RIGIEE & HEL T ARSI AR S T2 DUE I EHEAERATRGE o AT Tuvm_fatalbi
Wi uvm_infort BV EE = NS EEVTTRE AR T 2R A R XA - R Fuvm fatalf TEIRYE R - Si—ERIEHE 5B - FrLUL

FEEFE=1ZE -

config_dbiysetFlIgettR¥ENA VU NSEL » XN ERET R = NS EUEE 2 —2L o setpREHVE U NS EFR R Z NI interface
#ifconfig dbfZibsamy driver » getpRENHYEE VU NS EF TS FIHY interface(Z 25 45 00F P my _driverffJli l1 AL & - setpREIHYEE 3
RIS ER S| BI(E2.2. 1757 2Fuvm_info B H2 RAVEEFEZR 5|  frtop_tbH i@ iTrun_test@lf: T — P my_driverfySLfl » 2,
XSEFI 2T 2B 2 B ZFEFuvm_test_top : UVMiE T run_testifa] Q& — T Juvm_test_topHJSLf| o 135238 1] DUBR S
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HEA2-3 A1 A)HE Amy driver (build phaseB(#Zmain phase) HRIGiE ©

TiefEEEsArun_testSETE 12, > QIERYSEFIHYZFE uvm_test_top o FHFsetiE{ERY H FrEmy _driver - Al DAseteAEiYEE —
DNSEEuvm_test_top o setplETHYEE— NS Emullll Kz getekhi#F i 6 — R8N SR DI I IE—3 0 [ 1F 4B -

set LS getbk & ik ANSEE I B4 — e BENEE « (HRWNE S @R XA EED AR S ET - 1M
uvm_config db# (virtual my if) NE—PSEERYZE » HSEEEEESERZER] > X E Fvirtual my _if - 1% [A/my_driverfyvardy
= (i — it EHE > A2 mT PR T A

KEE 2-19

initial begin
uvm_config db# (int) ::set(null, "uvm test top", "var", 100);
end

Tﬁrﬁﬁny_dﬁverqjEQﬁZEﬁﬁHﬁDjrjifﬁ:

KFHE 220

class my driver extends uvm driver;
int wvar;
virtual function void build phase (uvm phase phase);
super.build phase (phase);
‘uvm_info ("my driver", "build phase is called", UVM LOW) ;
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if (!uvm config db# (virtual my if)::get(this, "", "vif", vif))
‘uvm_fatal ("my driver", "virtual interface must be set for vifl!!!")

if('uvm config db# (int) ::get(this, "", "var", var))
‘uvm_fatal ("my driver", "var must be set!!!")
endfunction

M EEILUEH > A LA my_driverth &2 (5 o ESCHIREHIP M- Etop_tbEImy_driver(Z#5 1 P [E BRI -
SCAR FT DAL AR (R SR AU A A [F i - Bcdimy _driver &2 PP my_if > A2 7] LIAEtop_tbrX 2 fi -

KgFs 221

initial begin
uvm_config db# (virtual my if) ::set(null, "uvm test top", "vif", input if);
uvm_config db# (virtual my if)::set(null, "uvm test top", "vif2", output if);
end

FEmy drivert 13X 2. fif :

KgFE 222

virtual my if vif;

virtual my if vif2;

virtual function void build phase (uvm phase phase);
super.build phase (phase);
‘uvm_info ("my driver", "build phase is called", UVM LOW) ;
if ('uvm config db# (virtual my if) ::get(this, "", "vif", vif))
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‘uvm_fatal ("my driver", "virtual interface must be set for vifl!!")
if (!uvm config db#(virtual my if)::get(this, "", "vif2", vif2))
‘uvm_ fatal ("my driver", "virtual interface must be set for vif2!!!")
endfunction
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2.3 imukrEEinAS A
*2.3.1 [l Atransaction

1F2.2771 » FTEREREEN SR TES M - MATIHEES | Areference model ~ monitor ~ scoreboard 46 1iF - 5 1Y EA 2H - -
X/ -2 6] (5 B G 2 A Ttransactionty » K[t - ATTREAGS [ Atransaction RS -

transaction/E—MHZRAVIEZ  — ki > PP AV LSRRG AR DU s B0 SRALRY - AR — s — M EE
HEMSL > B MENRN—RE - RS FTIICE LIbitsE byte y AR TEHESHEY » ALIRPA BT > R NED
JE64byte o XML TP EALFRFERNGE - HAYHAE ~ GRS - BANERICRCRILLIED - transactionigli F THAEIUX A LR E L - —

Z transactiongf&=—" M © IEAFEIVIGIEEEF - &5 A [EHtransaction « — ] EEAY transactionfy & A0 -

KEEE 223

4 i src/ch2/section2.3/2.3.1/my transaction.sv
4 class my transaction extends uvm sequence item;

5

o rand bit[47:0] dmac;

7 rand bit[47:0] smac;

8 rand bit[15:0] ether type;
9 rand byte ploadl];

10 rand bit[31:0] crc;

11

12 constraint pload cons{
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13 pload.size >= 46;

14 pload.size <= 1500;

15 }

16

17 function bit[31:0] calc crc();

18 return 32'h0;

19 endfunction

20

21 function void post randomize () ;
22 crc = calc _crc;

23 endfunction

24

25 ‘uvm_object utils(my transaction)
26

27 function new(string name = "my transaction");
28 super.new (name) ;

29 endfunction

30 endclass

P dmac E48bit LA B HI AL » smaciE:48bitt) LA RIFAAL + ether_typef AARIT! » pload & HERAI A/ » i
ifpload_consZJH AT LUEE] » HA/NIIRHIE46~ 1500byte - CRCEATHFTALIRITIIE - T CRCIHETAMEE S - AH
(RS RIZS EREAART I » BRI B A2 AEpost_randomize il T —N2Eikicale_cre » 534BT I AT LIRLECH Fo50 8 -
post_randomize/ESystemVerilogHHHEEEi1T— NS + 24 2SI randomize i IS + post_randomizess B HUS T4
S R -

{Ftransaction® . H » AN EESES [#E)FE © —Emy transactionfYEEZEFuvm sequence item - FEUVMH » A4S HYtransactionf
i Muvm_sequence item)kZE » HA Muvm_ sequence item;k 4= Aytransaction”] =] DA FH 5 SC YU VM R 58 A HYsequenceff L] « —
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X %A Fuvm_component_utils7= 5K Bl factory#/ L] » i/ {EH Tuvm_object_utils = MAJFT_F5K 1% » my_transaction
my_driver &5 XHIHY » fEE M EAE > my_driver@—E{F{ERHY » my_transaction R [5] » ‘B 40 o EAE I EAYFE—RI A
A4 2iddriverJXgf] - F4g i reference modelfih IR - 2% HiscoreboardLEERSERE » HoAzdn FEARRLE R T XPZEER IR
2E Huvm_objectz{Zuvm_object)kZE > uvm_sequence_itemVtHSGHL/Euvm_object © UVMH B X PR IE A S S5 HY
uvm_object utilsZEIZTY

W 5ERktransactionfy 1 W5 0 BER] LAEmy  driver1 S P EL Ttransaction YK 5 -

KFsHE 224

i src/ch2/section2.3/2.3.1/my driver.sv
22 task my driver::main phase (uvm phase phase);

23 my transaction tr;

29 for(int 1 = 0; i < 2; i++) begin

30 tr = new("tr");

31 assert (tr.randomize () with {pload.size == 200;1});
32 drive one pkt(tr);

33 end

36 endtask

37

38 task my driver::drive one pkt(my transaction tr);
39 bit [47:0] tmp data;

40 bit [7:0] data gl[$];

41

42 //push dmac to data g
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43 tmp data = tr.dmac;

44 for(int i = 0; 1 < 6; i++) begin

45 data g.push back(tmp datal[7:0]);
46 tmp data = (tmp data >> 8);

477 end

48 //push smac to data g

54 //push ether type to data g

60 //push payload to data g

64 //push crc to data g

65 tmp data = tr.crc;

66 for(int 1 = 0; i < 4; i++) begin

67 data_g.push back(tmp data[7:0]);
68 tmp data = (tmp data >> 8);

69 end

70

71 ‘uvm_info ("my driver", "begin to drive one pkt", UVM LOW) ;
72 repeat (3) @ (posedge vif.clk);

73

74 while (data g.size () > 0) begin

75 @ (posedge vif.clk);

76 vif.valid <= 1'bl;

77 vif.data <= data g.pop front();
78 end

79

80 @ (posedge vif.clk);

81 vif.valid <= 1'b0;

82 ‘uvm_info ("my driver", "end drive one pkt", UVM LOW) ;
83 endtask
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Fmain_phased » 4&{# frandomizeFuffEf AL » 2 J5 Mt drive one pkt{FZ5 ity N AR EIDUTHII I _E - fFdrive_one pkt
to Jelrrd FrAREdEE ALY data_qF - 2[R data_qPFTE RVSHESE TS o et EyEHEE A Y data_qEEARAE 2
THTEE— P bytelit AV AR o XL FEIE A] LA HISystem Verlogfg (AR IERF LB © AR 1ESESystem Verilogif = PRAEIEEE Std
1800 ™__2012 (IEEE Standard for System Verilog—Unified Hardware Design » Specification > and Verification Language ) #V11.4.14

N
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*2.3.2 fjl Aenv

FEIGE -5 H /il Areference model ~ scoreboard ¥ Z Fif » EH —MA - REXEHFCLLE IF T A2 FRIEFERIT 2
L EXNEMTHEITEGMETE ? fEtop_tbH {5 Frun_testi#H 1752 BINEATTHY » Rrun_testef 4 s 858K - (H HAESLHIE— 5k
B 5 AnSAttop_tbr{E FH2.2. 17T sp Sl bdriverty ST U B TA AT - AJyrun_testil =4 T {Etop_tbZ5H4E R Z INETL— Y251
B M2.2. 17758 )7 HNZ A T top_tbAYER GG » WREET HEHITIRENUE » B Zarun_testiy5 [FHHELREA R AR N T 5 WRAE
drivert FHTSLGIME N AR SH#E -

XA R TS A— DB - X Eesdi L fl{bdriver ~ monitor ~ reference modelf{Iscoreboard% - 11 H
run_testls » EEEAVSECRFEmy driver » 23X PR > HILEUVME ZI0IEE DA EEEAYSLE] - FFUVMA » 3XNERREFRN

uvm_env -

CgFE 225

At src/ch2/section2.3/2.3.2/my env.sv
4 class my env extends uvm _env;

5

6 my driver drv;

7

8 function new(string name = "my env", uvm component parent);
9 super.new (name, parent);

10 endfunction

11

12 virtual function void build phase (uvm phase phase);
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13 super.build phase (phase);

14 drv = my driver::type id::create("drv", this);
15 endfunction

16

17 ‘uvm_component utils (my env)

18 endclass

FAMenvhiZ)k4E Huvm_env > HS5my driver—1F » FesZB B EHE—EFEN » (£ uvm_component_utils 7 K52 E]
factoryf"; £t ©

fEmy _enviYE X H o Bk AHE RS 141 TdrvEY LB L » X BDEA B Fmy _driverfynewpki&y » M2 FEH T —F %
A5 EC o BT 2t factory BT SRAVIMARF Y SE BB TT 20 o HAE A factory LR M AU A BERE AT MOT L BIE © A ME
P RGBSR - A RE(E e S IRt factory ML HI 1 & N SRRV EEEDNAE © S0 E V-5 T HVHAE L BU AT ET R
type_name : : type id : : createfJ 7=

EdrvSEFIERT > B3k TIPS — INERTdrv o SS9 Ethisfs T » Fonmy_env o [B]Fl— Fmy_driverfynewpl &y -

5 %E  2-26

function new(string name = "my driver", uvm component parent = null);
super.new (name, parent);
endfuncti
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P newbE A NS B PSEURLRFINRT - B Eparent » T my_driverffuvm_env i SLBI{L > ArLlmy_driver
HYAL 45 i (parent) FiZmy_env o i@ ifparenttyJZE » UVMEEILEE [P RYH ALY » FEXMIZHVH IR L5 > Hrun_testGl 2
AYSEBERR CXEEmy_env) - F HAREYZFZEERY - Fuvm_test_top » XAEFI P EL W + MR Z E=E KR
H (XEHAmy driver) » K HAVEIETFZEEmy_envifJbuild_phased FESLH « LIt BRI ZMIT - &L
uvm_component=E HIRAZRYBKMR o FERRUVMAHHIZEFAE2-3F -
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uvim test top
(my env)

y

dry
(my_driver)

E2-3 UVMH & A K: e Aenv
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LA Tmy envs @ BEANIGAE & FEFEER- M build phase » —MEmy enviy » —MEmy driverfy o AEZ X - Nbuild phase}#
e[ Fe I FR A TUE 2 ZEUVMEYRHZ 2554 > build_phasef {778 B8 MR B - BISEH{Tmy_envibuild_phase > FHEL7T
my_driverfybuild phase o HFEEEAfAYbuild phaseZ TG » BTG EIHYphase °

my_driver{E40 LV & T HIER G L AL T 2L - E—ERMARZERE T > AT A Etop_tbrf { Fconfig_dbAL#l] % Eivirtual

my_ifff

SO AT A R YRS AR 5 [EIRT 0 run testfY ST Momy driverZS 5 Tmy env :

KhgFs 227

N i src/ch2/section2.3/2.3.2/top _tb.sv
42 initial begin
43 run_test ("my env");
44 end
45
46 initial begin
477 uvm_config db# (virtual my if) ::set(null, "uvm test top.drv", "vif", inp ut if);
48 end
setpEANEE 2 Muvm. test topZZE ) Tuvm_ test top.drv » H.fluvm test top2 UVME ZGIEIRAY 2T » Mdrvlll 2 1F

my_envHybuild_phaseH SLFI{bdrvint (F 5 KAV T o MIRAEL B bdrvin (FEERY 52 my_drv - A2 setbhEHy S5 — PNSE A

ZoEmy_drv

KFsHE 228
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class my env extends uvm_env
drv = my driver::type id::create("my drv", this);

endclass
module top tb;

initial begin

uvm_config db#(virtual my if) ::set(null, "uvm test top.my drv", "vif", inpu t if);
end
endmodule
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*2.3.3  fjl Amonitor

AL 2R IDUTHYIT - AAXAEDUTH M ARILES (b2 )G » A RERIE X (E S 2 RAEDUTHIT G IE
i

FoiE & S I DU T 7 By 2H {42 monitor © drivert T7 ftransaction2l¢ Bl YA R 2 B DUT B Im L1 21 > FHEIREI45DUT »
monitorfJ1 T NS EHAAY > AT UTEDUTHIG IEHE > F R EL gk transaction A2 45 5 220 240 {4 YIreference model ~ scoreboardZE4A
H o

—/ monitorfY 7€ AR -

KEEE 229

4 i src/ch2/section2.3/2.3.3/my monitor.sv
3 class my monitor extends uvm monitor;

4

5 virtual my if vif;

6

7 ‘uvm_component utils(my monitor)

8 function new(string name = "my monitor", uvm component parent = null);
9 super.new (name, parent);
10 endfunction
11

12 virtual function void build phase (uvm phase phase);

13 super.build phase (phase);

14 if (luvm config db# (virtual my if)::get(this, "", "vif", vif))
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15 ‘uvm_fatal ("my monitor", "virtual interface must be set for vifl!!!")
16 endfunction

17

18 extern task main phase (uvm_phase phase);

19 extern task collect one pkt(my transaction tr);
20 endclass

21

22 task my monitor::main phase (uvm phase phase);

23 my transaction tr;

24 while (1) begin

25 tr = new("tr");

26 collect one pkt(tr);

277 end

28 endtask

29

30 task my monitor::collect one pkt(my transaction tr);
31 bit[7:0] data q[$];

32 int psize;

33 while (1) begin

34 @ (posedge vif.clk);

35 if(vif.valid) break;

36 end

37

38 ‘uvm_info ("my monitor", "begin to collect one pkt", UVM LOW) ;
39 while(vif.valid) begin

40 data g.push back(vif.data);

41 @ (posedge vif.clk);

42 end

43 //pop dmac

44 for(int i = 0; 1 < 6; i++) begin

45 tr.dmac = {tr.dmac[39:0], data g.pop front()};
46 end

477 //pop smac
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51 //pop ether type

58 //pop payload

62 //pop crc

63 for(int 1 = 0; 1 < 4; i++)
o4 tr.crc = {tr.crc[23:0],
65 end

66 ‘uvm_info ("my monitor",

67 tr.my print();

68 endtask

begin
data g.pop front()};

"end collect one pkt, print it:", UVM LOW) ;

FAILRFEEEAE  F—  FrA#YmonitorZ[/ %))k 4= Huvm_monitor 5 55 -
virtual my if ; 5= > uvm_monitorfF 2 MG B R —EHFAEN 0 FRAE 2

VT > EHFmonitorFE T ZIUT SEETHE - K28R

FfrLAfEmain_phase s {E fwhile (1) {EFRSZHIX

—Pcomponent > ZZ{5 FHuvm_component utils%

—HHY -

SdriverZ4{ll » f£my_monitor 17 FTEBLH —>

2

1F# [ collect_one pktAJ{CHIHET » B]LL5my driverfydrv_one pktWIEEKHE » PIECHEIEEMALL - BUgEESE— | transaction[
I my printpl U ELFTETH K - my printfEmy transaction 17 WA

CiFsE 2-30

N4t src/ch2/section2.3/2.3.3/my transaction.sv

31 function void my print();

32 Sdisplay ("dmac = %$0h", dmac);

33 Sdisplay("smac = %0h", smac);

34 $display ("ether type = %0h", ether type);
35 for(int i = 0; 1 < pload.size; i++) begin

77



36 Sdisplay ("pload[%0d] = %$0h", i, ploadl[il]):;

37 end
38 Sdisplay("crc = %$0h"™, crc);
39 endfunction

=58 pkmonitorfly7E )& > A DA Eenv iR H A TR AL -

KhiFs 2-31

N4 i src/ch2/section2.3/2.3.3/my env.sv
4 class my env extends uvm env;

5

6 my driver drv;

g my monitor i mon;

8

9 my monitor o _mon;

15 virtual function void build phase (uvm phase phase);
16 super.build phase (phase);

17 drv = my driver::type id::create("drv", this);

18 i mon = my monitor::type id::create("i mon", this);
19 0 mon = my monitor::type id::create ("o mon", this);
20 endfunction

23 endclass

EE G [EFERE X EHEBIE T PP monitor - — AT IRMIDUTHY R AL > — AT IRMIDUT Y& L1 - DUT#Y LSS
—/>monitor;)%s A (o[ %¢ 0] - {HEAEDUT Y A 15 E — ) monitor/g VAL ? HT-transactiontE: FHdriverf™= 4= 7 &y H 2DUT By
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£ FrPAdriver o] DUE FERF AL 25 f HIHreference model © #£2. 1 IFTRAVIER] o » 2 {5 A FRAY SRS o FrPAZ A& {3 Fmonitor » 2X
MEFRCENL > FELE - AR Fmonitor » JRIAE © B— - FE—PREWIIHE F > driverfRIEH— P& X4 - M
monitorfRHELAT U EELHE - 4NRdriverfImonitor A [F] A FSEE - AL 20 A UK D L Aol — 5 S PG R #5126

T ARESONEEE  ARSREIARIGE N - 5 monitor 2R A LEHY o

PAE - BEFRUVMAR Y 45 R 2B 2-4Ff 7 -

uvim_test top
(my env)

dry 1_mon 0_mon
(my_driver) (my_ monitor) (my_monitor)

E2-4 UVMAHA A K: H2 Amonitor

FEenvr1 S {Emonitorf5 > ZEfFtop tb {5 Fconfig dblfinput iffoutput if{% 25 P4 monitor :

79



hdiEs  2-32

{4 i src/ch2/section2.3/2.3.3/top tb.sv
47 initial begin

48 uvm_config db# (virtual my if) ::set(null, "uvm test top.drv", "vif", input if);

49 uvm_config db# (virtual my if)::set(null, "uvm test top.i mon", "vif", input if);
50 uvm_config db# (virtual my if) ::set(null, "uvm test top.o mon", "vif", output if);
51 end
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*2.3.4 Hfiplagent

- THERAE & Bl Amonitorff » 32 & E T driverflImonitor > [RIHYEL £ ¢ P 2 [RIHIACHS S FEMHL o HARRT RN &
PAPRE R [E R AR —EBE BN MECE A RIEVEE » BT 2 E AR - UVMA s sk B e — - iy
—Pagent © [Nt - A [EAYagentgt (R T A FEHIPIL -

CEsE 233

4t src/ch2/section2.3/2.3.4/my agent.sv
4 class my agent extends uvm agent ;

5 my driver drv;

6 my monitor mon;

.

8 function new(string name, uvm_ component parent);

9 super.new (name, parent);
10 endfunction
11
12 extern virtual function void build phase (uvm phase phase);
13 extern virtual function void connect phase (uvm phase phase);
14
15 ‘uvm_component utils(my agent)
16 endclass
17
18

19 function void my agent::build phase (uvm phase phase);
20 super.build phase (phase);

21 if (is active == UVM ACTIVE) begin

22 drv = my driver::type id::create("drv", this);
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23 end

24 mon = my monitor::type id::create("mon", this);

25 endfunction

26

27 function void my agent::connect phase (uvm phase phase);
28 super.connect phase (phase);

29 endfunction

BT A Hyagent&Z R4 Huvm_agentz » H EH A G2 —component » [/1Z{# Fluvm_ component utils7=5Z Bl factory, T} °

X H o AR AT ] AEZbuild_phaserf 7 iR #fEis_active’XNE R AVE I E 2 & Bl ddriverfy S5 - is_activeFuvm_agentfy—
PR E - MUVMAIR ARG o] DR EIE R R EIATT

g 2-34

SJE - uvM
TS

uvm_active passive enum is active = UVM ACTIVE;

[ffuvm_active passive_enumE— MRl & » HE W -

CFHE 2-35

SR - UvM
RS
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typedef enum bit { UVM PASSIVE=0, UVM ACTIVE=1 } uvm active passive enum;

AR B (VAR ME : UVM_PASSIVEFIUVM ACTIVE - ffuvm_agentt > is_activef/J{HEAIAHUVM ACTIVE » 7E3XFrifss
N BREESbdriverdy A2 (122 UVM_PASSIVEEZIE ? LIARZERDUT A - WE2-5FR » (5w E A 7R Z I s (E
HFEZERNES - EXFER T - Imd 2 H 7% monitordy » FLAdrivern] AR R SLBIML -

s g
1_agt 0 _agt
UVM_ACTIVE UVM _ PASSIVE
A
v = DUT i

F2-5 DUT#H ANFefir & 55 69agent

EfdriverfimonitorEf Z:flagentfs - {Fenv EEE 5L {bagent - [ 5355 B #2520/ EdriverfImonitor T :

CREEHE 2-36
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N4 i src/ch2/section2.3/2.3.4/my env.sv
4 class my env extends uvm env;
5
6 my agent 1 agt;
7 my agent o agt;

13 virtual function void build phase (uvm phase phase);

14 super.build phase (phase);

15 1 agt = my agent::type id::create("i agt", this);
16 o _agt = my agent::type id::create ("o _agt", this);
17 1 agt.is active = UVM ACTIVE;

18 o agt.is active = UVM PASSIVE;

19 endfunction

22 endclass

SERki agtillo_agtfyFEHHJS > fEmy_envAybuild_phase W E T T BMEE - FHEFEE & BB LIFiEZactivefi it Epassive
Rz o B - BERRUVMARTE S 1A 2-6F R -
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uvim test top
(my env)

1 agt

(my agent)

drv
(my driver)

mon
(my_ monitor)

F2-6 UVMATA A K: Ho ANagent

o agt

(my agent)

mon
(my monitor)

A TagentdV A » driverfllmonitorfyE X ZEFIILEAS T » fFtop tbHi{sH Fconfig dbi%E virtual my ifi<f B3 = g AR ER A
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KFsE 237

i src/ch2/section2.3/2.3.4/top tb.sv
48 initial begin

49 uvm_config db# (virtual my if)::set(null, "uvm test top.i agt.drv", "vif", input if);
50 uvm_config db# (virtual my if)::set(null, "uvm test top.i agt.mon", "vif", input if);
51 uvm config db# (virtual my if)::set(null, "uvm test top.o agt.mon", "vif", output if);
52 end

FENIA T my_agentfs - UVMAYR I Z5ECKEGFT - Bt > H/Fuvm_component BEEAMAYEE £ > Bimy_transaction X {5
Fluvm_object_utils72 SKIAVISEAREIE VU VMAAYZE m5HY © H2K > fEmy_enviJbuild_phasett - A7 agtfllo_agtiySLBE(E
build_phaset}1 ; {Eagentt{ - Al driverflimonitorfy LIl EAEbuild_phasetft o IS ATZICYbuild_phasef I MR IR TIN
7 o AJLUETL—BRSEREAVUVMA - UVMEDRUVMA flififEbuild_phaself BZ5ERK » 415 AEbuild_phasefm 2 phaseSL B E—1>

component -

ChFs 2-38

class my env extends uvm_env;

virtual function void build phase (uvm phase phase);
super.build phase (phase);

endfunction

virtual task main phase (uvm phase phase);
1 _agt = my agent::type id::create("i _agt", this);
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o _agt = my agent::type id::create("o_agt", this);
1 agt.is active = UVM ACTIVE;
0 agt.is active UVM PASSIVE;
endtask
endclass

W EFR - ff{Emy_enviybuild_phase YL L T ER 5 Emain_phases » UVME45 A0 FEIRFE

UVM FATAL @ O0: i agt [ILLCRT] It is illegal to create a component ('i agt' under 'uvm test top') af

2T & HBEEbuild_phase HEITILFNEAIEITEIE ? ZEEE TN o HIA T DA Enew ki ET P HITIBIERIEIE « 0] DAFE
my_agentfJnew pAE H1 52454 b driverAImonitor :

A s  2-39

function new(string name, uvm_component parent);
super.new (name, parent);

if (is active == UVM ACTIVE) begin
drv = my driver::type id::create("drv", this);
end
mon = my monitor::type id::create("mon", this);
endfunction

DAEG REEY— ) A i E R IEE R 7 2 uvm_agent{Zi6is_activefY{E - fEmy_envibuild_phase ( B¢E&newp%y) + >
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[m)i_agtfllo_agtHVis_activelld({H » FRAN SRR « i agtillo_agtEB T{F{Factivefsiz{ (is_activeHYERINEZUVM_ACTIVE ) -
X SGIRFEIE G o FEJUX AR > B[ LIfEmy_agentSEBI{EZ Fif#E Fconfig_dbiff)fZtis_activery{H

CREHE 240

class my env extends uvm env;
virtual function void build phase (uvm phase phase);
super.build phase (phase);
uvm _config db# (uvm active passive enum) ::set(this, "i agt", "is active", UVM ACTIVE);
uvm_config db# (uvm_active passive enum) ::set(this, "o agt", "is active", UVM PASSIVE);
1 agt = my agent::type id::create("i agt", this);
0 _agt = my agent::type id::create("o agt", this);
endfunction
endclass
class my agent extends uvm agent ;
function new(string name, uvm component parent);
super.new (name, parent);

uvm_config db# (uvm_active passive enum) ::get (this, "", "is active", is active);
if (is_active == UVM ACTIVE) begin
drv = my driver::type id::create("drv", this);
end
mon = my monitor::type id::create("mon", this);
endfunction
endclass

HIEUVM 2 E (S Rl 2 {Ebuild_phaset SE RSB ETAF - NI - 5828 I AEbuild_phased 5 LB -
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*2.3.5 fil Areference model

1E2. 1 TT R 6 11F S & HAE R 8 22355 0 reference model ] 752X FIDUTHHEIHYIHEE o reference modelfy#i H #scoreboard
BEUL - AT FIDUTHY i HHAEER S - DUTYISRIEE 2. » HZureference modelt AHH E 4% - AZEEAIDUTIR & FE - AltLAreference model
HAE LA

EEHR 241

i src/ch2/section2.3/2.3.5/my model.sv
4 class my model extends uvm component;

5

6 uvm_blocking get port #(my transaction) port;

7 uvm_ analysis port # (my transaction) ap;

8

9 extern function new(string name, uvm component parent);
10 extern function void build phase (uvm phase phase);
11 extern virtual task main phase (uvm_phase phase);
12
13 ‘uvm_ component utils (my model)

14 endclass

15

16 function my model::new(string name, uvm component parent);
17 super.new (name, parent);

18 endfunction

19
20 function void my model::build phase (uvm phase phase);
21 super.build phase (phase);
22 port = new("port", this);
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23 ap = new ("ap", this);
24 endfunction

25

26 task my model::main phase (uvm_phase phase);
27 my transaction tr;

28 my transaction new_ tr;

29 super.main phase (phase) ;

30 while (1) begin

31 port.get (tr);

32 new tr = new("new tr");

33 new tr.my copy(tr);

34 ‘uvm_info ("my model", "get one transaction, copy and print it:", UVM_ LOW)
35 new tr.my print();

36 ap.write(new tr);

37 end

38 endtask

Fmy modelJmain_phase™ - H 2 Fazlisth & H]—{7 Mi_agtfSZ|itr - HL 645 G2 scoreboard ™ « my copyie&—"ME
my_transaction®P 5 W HIEREY + ELREDY -

CFHE 242

4t src/ch2/section2.3/2.3.5/my transaction.sv

41 function void my copy(my transaction tr);

42 if(tr == null)

43 "uvm_fatal ("my transaction", "tr is null!!!!")
44 dmac = tr.dmac;

45 smac = tr.smac;

46 ether type = tr.ether type;

47 pload = new[tr.pload.size()];
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48 for(int 1 = 0; i < pload.size(); i++) begin

49 pload[i] = tr.pload[i];
50 end

51 crc = tr.crc;

52 endfunction

XHESZE T P my _transactionfN & ]

SERmy_modeld7E N5 > FrEE R HAEmy_enviisKifE o HLBHEH Sagent ~ driverfHi{l - XX EABAFIH RS - FEIIA
my_modelj5 > BEERUVMATAERE T 41E2-THREVIE R -
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uvim_test top
(my env)

1_agt mdl 0 agt
(my agent) (my model) (my_ agent)
drv mon mon
(my driver) (my monitor) (my monitor)

E2-7 UVMAHm & & K: Fe Areference model

my modelJ AR E I » XH S A B> 4#HEmy transactionf (&6 7=, - my modeliEMi agtf {5%F([my transaction > F-{
my _transaction{&#f45my scoreboard - FFUVMH » 3 E {HFTLM ( Transaction Level Modeling) SZ¥flcomponent” [E]transactionZf 5|
HYHE(E o
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FLH(E - AMARESEEN > SuREAREZEN ? 52 SRR ? FEUVMHA transactionZ il HY 4 (5
o WEERAIRA ST > B —RiUE(E FHuvm_analysis_port © f£my_monitor 1 iE AT N L& ¢

KEEHE 243

4t src/ch2/section2.3/2.3.5/my monitor.sv
7 uvm_analysis port # (my transaction) ap;

uvm_analysis_port2—PSELAYZE » HSEmEE X MNanalysis portZEZAL B AVEITEAYZEAL » fEARTIFEmy _transaction o

FHHH T apfg » FEEfEmonitorfybuild_phase o E HSZI(E

KRFHE 244

i src/ch2/section2.3/2.3.5/my monitor.sv

14 virtual function void build phase (uvm phase phase);
18 ap = new("ap", this);
19 endfunction

{fFmain phased » YUEESE— Mransaction/5 » FEELHE Aap :

KEEHE 245
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task my monitor::main phase (uvm phase phase);
my transaction tr;
while (1) begin
tr = new("tr");
collect one pkt(tr);
ap.write(tr);
end
endtask

writefguvm_analysis_portf— A ZERKEL - FHE > fFmy monitor 1 Z5 2 Jtransaction i (S AL 5 HY TAEEL A 258K -

UVMFHtransactionZ il 78 (E VEHER WO A A 20 - Hfh—FPgt 2 fuvm_blocking get port - X Z2—SHEAYZE » B
S EAT H P Z i transaction VAT - fEmy modelfy5561TH » E X T — Ml » FH4Ebuild_phase 34 H A T520IL © 1F

2

\)

main_phased » ¥ port.get(F55KEFMi agthymonitor 1 % HfYtransaction °

fEmy_monitorfllmy_model & IS T & HHWm 25 - MBERVIIREF AR > A Emy_env {5 H fifoly 71N

B FE—E - fEmy _envH E X —Mifo > F{Fbuild phase REESLFIE

CHFE 246

N4t src/ch2/section2.3/2.3.5/my env.sv
10 uvm_tlm analysis fifo #(my transaction) agt mdl fifo;

23 agt mdl fifo = new("agt mdl fifo", this);
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fifoffJ< 7 Fuvm_tim_analysis_fifo » A5 R —ANSEEHTE » HSEUR(FAETEE il transactionff KR » R

my_transaction °

2 J& » fFconnect_phased i fifo73H5my monitordi#Yanalysis portfimy model§Hblocking get portfHi%

KhFs 2-47

N4 i src/ch2/section2.3/2.3.5/my env.sv
31 function void my env::connect phase (uvm _phase phase);
32 super.connect phase (phase);
33 i agt.ap.connect (agt mdl fifo.analysis export);
34 mdl.port.connect (agt mdl fifo.blocking get export);
35 endfunction

XHEF| A T connect phase = Sbuild phase &zmain phaseZ3{L] » connect phasetl 2UVMANZERY—{>phase > ‘EfFbuild phaseffl{T
SERNZ JE 5 F3AT » {HZ5build_phase S [EAYE » BTN H-A & MR ZI I - i@ M FE SeHifTdriverfll
monitorfyconnect phase > Fiff {Tagenti\connect phase ° fx/5f{Tenviyconnect phase °

T2 X EFE—Mifollg 7 A AE H#Emy_monitor1HYanalysis_portf{lmy_modelfblocking_get_portiHEms ? HF
analysis_port;&IFfHZEMETIY - ap.writepRE A FHSERE S FIR[E] - RESERHEHRYHEAL - Ay writepr 0 AT -
blocking_get_port[EAE T HAMSEE - MA AT EFRECHTAVEHERS - i gwrite tRiE S ARYmy_transactiongt 75 2 — MBI {FHI(L
B Xilzfifo -

95



FEAN EAERET > FE] i aghy— P p 2 Eap > THYE X 5my_monitor HapHJiE S 5EE—H

ChFs 248

A i src/ch2/section2.3/2.3.5/my _agent.sv
8 uvm_analysis port # (my transaction) ap;

Smy monitortfap R [EFYE 0 A FTEENmy agenttHapiH{TSEBIME o T R FEEE{Emy agentHYconnect phase R monitorfy{E
RLEE - HaiEd » XA T2 — M5 Rmy_monitorfJapiFE5Tf -

CEHE 249

N4t src/ch2/section2.3/2.3.5/my agent.sv
29 function void my agent::connect phase (uvm phase phase);
30 super.connect phase (phase);
31 ap = mon.ap;
32 endfunction

MEHEFTH ST 2HH connect_phasef A {TITiF » my agentfyconnect phasefVHL{TINFF-Tmy enviyconnect phasefJHLITINE » M
1A AGRIEFRTTENL agt.ap.connectiEHJRT » i_agt.ap N E—22F5%5T -
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*2.3.6 [l Ascoreboard

1F L6 E A T reference modelf{imonitor” Ji5 » ffo—5 1&/Jll Ascoreboard = my scoreboardfJ{CEZ40 T -

CFHE  2-50

i src/ch2/section2.3/2.3.6/my scoreboard.sv
3 class my scoreboard extends uvm_ scoreboard;

4 my transaction expect queuel[$];

5 uvm_blocking get port # (my transaction) exp port;

6 uvm blocking get port # (my transaction) act port;

7 ‘uvm_component utils (my scoreboard)

8

9 extern function new(string name, uvm_ component parent = null);
10 extern virtual function void build phase (uvm phase phase);
11 extern virtual task main phase (uvm phase phase);
12 endclass
13
14 function my scoreboard::new(string name, uvm component parent = null);
15 super.new (name, parent);
16 endfunction
17

18 function void my scoreboard::build phase (uvm_phase phase);
19 super.build phase (phase);

20 exp port = new("exp port", this);

21 act port = new("act port", this);

22 endfunction

23
24 task my scoreboard::main phase (uvm_phase phase);
25 my transaction get expect, get actual, tmp tran;
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

bit result;

super.main phase (phase);
fork
while (1) begin
exp port.get (get expect);
expect queue.push back (get expect);
end
while (1) begin
act port.get (get actual);

if (expect queue.size() > 0) begin
tmp tran = expect queue.pop front();
result = get actual.my compare (tmp tran);

if(result) begin

‘uvm_info ("my scoreboard", "Compare SUCCESSFULLY", UVM LOW);

end
else begin

‘uvm_error ("my scoreboard", "Compare FAILED");

Sdisplay ("the expect pkt is");
tmp tran.my print();
Sdisplay ("the actual pkt is");
get actual.my print();
end
end
else begin

‘uvm_error ("my scoreboard", "Received from DUT,
Sdisplay ("the unexpected pkt is");

get actual.my print();
end
end
join
endtask

while Expect Que ue is empty");
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my_scoreboard LY HE— 2 K Treference model » 23K 5 To_agtfymonitor  Fifi@iTexp portHREY » i f5& i
act_portiRHY ° fEmain_phase if7d fork TS 1PN MR » — P iERE I B exp_portHy&ids - HULEIETES - IELHREIA
expect_queuet ; SRHM—PHFEIA R act porti AR - X EDUTHYMHIHEE » HBULEFIXLLEHES - Mexpect_queue 5 2 i
exp_port Y EIHYEHE » I Fimy_transactionfymy_comparepf 4§ - KX FPELIRIAH T X ATRiTHE Zexp_portZELhact_port/ LU FI&Y
12 o I FDUTABIEEESESEAER] » ffireference modebE BT 4B S AR » — S REEAENS » R AT LUEiTexp portfyXHELF
act_port Y Z A EIR -

act portfilo agtfapHyiE$HE 1= Kexp portfilreference modelfapHyiERE 1=\ 52.3.5 T ijf#ltAYi agtiyapFlreference modeldyiig [
B =L XA

{Uh%75 5R2-50 Y 553817 21 T my_comparelfi%y - ZXJ&—MEmy_transaction 1 iE X HYpREY - HFEAL

KhFHE  2-51

N i src/ch2/section2.3/2.3.6/my scoreboard.sv

54 function bit my compare (my transaction tr);

55 bit result;

56

57 if(tr == null)

58 "uvm_fatal ("my transaction", "tr is null!!!!")
59 result = ((dmac == tr.dmac) &&

60 (smac == tr.smac) &&

61 (ether type == tr.ether type) &&

62 (crc == tr.crc));

63 if(pload.size () !'= tr.pload.size())
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64 result = 0;

65 else

66 for(int 1 = 0; i < pload.size(); i++) begin
67 if(pload[i] != tr.pload[i])

68 result = 0;

69 end

70 return result;

71 endfunction

EFEL LR my_transaction » 44 HE R AL R T -

Seiemy._scoreboardE X » thAEBEAEmy_envrtFELIHIE - I + BEERUVMAS 41 E2-8F AT -
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uvm_test_top
(my_env)

1 agt mdl scbh o agt
(my_agent) (my model) (my_scoreboard) (my_agent)
drv mon mon
(my driver) (my monitor) (my monitor)

E2-8 UVMAH & & K Fe Ascoreboard
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*2.3.7 JAfield automationf/[ ]

#£2.3.377915 [ Amy_mointorif - fEmy_transaction1 /1A T my_printpl 45 ; #£2.3.57715 [ Areference modelirf > LA T my_copy
HEL 5 £2.3.6 15[ Ascoreboarditf » fIIA T my_comparep £y » _E#lt =" pREE IR EHAE - (HEX TR [EAYtransactionzk i - #E
AT A TER R R S HE s transaction {7 L EL A (E

WS 5B Rl e iy 70k - al DU & SRR RN 5 252 DRUEUE ? BEEE TN - XitaUVMHERY
field automationf/[#] > {#HFfHuvm_field 251775281

KEFE  2-52

N4t src/ch2/section2.3/2.3.7/my transaction.sv
4 class my transaction extends uvm sequence item;

5

o rand bit[47:0] dmac;

7 rand bit[47:0] smac;

8 rand bit[15:0] ether type;

9 rand byte ploadl];

10 rand bit[31:0] crc;
25 ‘uvm_object utils begin(my transaction)
26 ‘uvm_field int (dmac, UVM_ ALL ON)
277 ‘uvm_field int (smac, UVM ALL ON)
28 ‘uvm_field int(ether type, UVM ALL ON)
29 ‘uvm_field array int(pload, UVM ALL ON)
30 ‘uvm_field int(crc, UVM ALL ON)
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31

‘uvm_object utils end

37 endclass

X E{#FJuvm_object utils_beginfluvm_object utils_end3ZHmy transactionfyfactory; £} - FEXFR-NZH[E] @ {#Huvm_field7Z
FEMPTEFEE - uvm_field 235177 5 transaction il 51 28 £ 8YA F-AE > 20 REAYE SR I T HXIbitE AR uvm._field_int 52 F3F
byteZBRIZNSE4HAJuvm_field array int - 3.3. 177554 T AA R Juvm_field 25172 -

A BRI o AT AE R Hcopy ~ compare ~ printZEpl4] > MITEFRE CE X o XA R E TR S HEE > 18

e TR

CgFHE 253

4t src/ch2/section2.3/2.3.7/my model.sv
26 task my model::main phase (uvm_phase phase);

27 my transaction tr;

28 my transaction new tr;

29 super.main phase (phase) ;
30 while (1) begin

31 port.get(tr);

32 new tr = new("new tr");
33 new tr.copy(tr);

34 ‘uvm_info ("my model", "get one transaction, copy and print it:", UVM LOW)
35 new tr.print();

36 ap.write(new tr);

37 end

38 endtask
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KhEs  2-54

N i src/ch2/section2.3/2.3.7/my_scoreboard.sv

34 while (1) begin

35 act port.get(get actual);

36 if (expect queue.size() > 0) begin

37 tmp tran = expect queue.pop front();

38 result = get actual.compare (tmp tran);

39 if(result) begin

40 ‘uvm_info ("my scoreboard", "Compare SUCCESSFULLY", UVM LOW) ;
41 end

5| Afield automationt/|fH]HY 555 — K FIA T TE{E T driverfImonitor » #£2.3.175 52.3.3775 » my_driverfydrv_one pkt{FfZ5Hl
my_monitorffcollect_one_pkt{EZ5IGRE @ {HE) L FEE—EEEMAYE o [ field_automationf/|#(/5 > drv_one_pkt{f:25 7] LA
fEfE -

CRIFsH  2-55

N i src/ch2/section2.3/2.3.7/my driver.sv
38 task my driver::drive one pkt(my transaction tr);

39 byte unsigned data gll;
40 int data size;
41

42 data size = tr.pack bytes(data q) / 8;
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43
44
45
46
47
48
49
50
51
52
53
54

‘uvm_info ("my driver", "begin to drive one pkt", UVM LOW) ;
repeat (3) @ (posedge vif.clk);
for ( int 1 = 0; 1 < data size; 1i++ ) begin
@ (posedge vif.clk);
vif.valid <= 1'bl;
vif.data <= data gl[il];
end
@ (posedge vif.clk);
vif.valid <= 1'b0;
‘uvm_info ("my driver", "end drive one pkt", UVM LOW) ;
endtask

4277 Fpack_bytesFtri AT HY T Ec L pkbytesfit i Adata_q - {£2.3. 17100 & F THUR A T B Adata_qH Yy -

pack_bytestho KHfUs/ T RUISE - EEATAY TR Rbytelt il Adata_qHi - FEH%

77
=
AN

uvm_field 2572 BEMIFEPEY] - £ Ll

G RS Addmac » B Asmac ~ ether type ~ pload ~ crc  {E#lmy transactioniE I 2 N FEEII A T -

CHFHE 2-56

‘uvm_object utils begin(my transaction)

‘uvm_field int(smac, UVM ALL ON)
"uvm_field int (dmac, UVM ALL ON)
‘uvm_field int (ether type, UVM ALL ON)
‘uvm_field array int(pload, UVM ALL ON)
"uvm_field int(crc, UVM ALL ON)

‘uvm object utils end
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H 2 = A i Asmac - FEAKZ Admac ~ ether type ~ pload ~ crc °

my_monitorfycollect_one pktr] DLiE{LAK

KFsE 257

N4t src/ch2/section2.3/2.3.7/my monitor.sv
34 task my monitor::collect one pkt(my transaction tr);
35 byte unsigned data q[$];
36 byte unsigned data arrayl[];
37 logic [7:0] data;
38 logic valid = 0;

39 int data size;

46 ‘uvm_info ("my monitor", "begin to collect one pkt", UVM LOW) ;
47 while(vif.valid) begin

48 data g.push back(vif.data);

49 @ (posedge vif.clk);

50 end

51 data size = data g.size();

52 data array = new[data size];

53 for ( int 1 = 0; i < data size; i++ ) begin
54 data arrayl[i] = data gl[i];

55 end

56 tr.pload = new[data size - 18]; //da sa, e type, crc

57 data size = tr.unpack bytes(data array) / 8;

58 ‘uvm_info ("my monitor", "end collect one pkt", UVM LOW) ;
59 endtask
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X B {5 Funpack_bytespl# i fdata_qHR AYbytelit B Hipltr R Y& N5 B o unpack_bytes TV ASEUIUE — S8 - Fr
DI ERINY ~ itfEdata qif VEIRE H12— eS8 G - BT fploadE— el - i T EAE 1
unpack_bytes Z Hiff5 & H A/ » X fFunpack bytesp{E A BEIE S TAF -
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2.4 UVMHYZRARAE © sequence

*2.4.1 (FIGUEFEE 0 Asequencer

sequenceff [l FH T 72450 > EE2UVMHPREZNNLEIZ — - EABRTHEATENGITF o HEhE & Edriver = £/ » HEFE
— NG ERYUVMEBSIE & 5 » driver 2 171 57 Bk Bfitransaction » [N 71517~ 4 transaction © sequencel | Fll7G PA A HER T @ —i&

sequence > . Jg-sequencer o AT B UIAAE LG T & il Asequencer © —PsequencerfyiE AT -

ChiFsH 2-58

4t src/ch2/section2.4/2.4.1/my sequencer.sv
4 class my sequencer extends uvm sequencer # (my transaction);

5

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

8 endfunction

9
10 ‘uvm_component utils (my sequencer)

11 endclass

sequencerfyE W IEHE B > JR4ZE Huvm_sequencer » 3 H{#Fuvm component utils7= 3k FffF £l factory$  uvm_sequencer@— >

ZHERYZE » HS¥Emy transaction » B[J[fhsequencerf=4: Hytransaction Y5 A o
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sequencerj =4 transaction » [fjdriver? T {1 transaction o {EFISCAVEIF-H - 7 Y my_driverfsf &2 B Muvm_drivert)R4E ¢

A s 2-59

class my driver extends uvm driver;

HFR L XHE N TEFAZ I 0 HTFuvm_driverttl /2 —PNSEUEAVE > NAZAEE X driverlsHf5HH Fhdriver S K ZHY

transactionfyZ2EH -

CHEEHE  2-60

N i src/ch2/section2.4/2.4.1/my driver.sv
3 class my driver extends uvm driver# (my transaction);

XAEE A v UE B Fuvm_driver FEYFLER TS 8 SAFAYER IR & - Wluvm_driver A 5 G128 Ereq > BEHYZEAIHZE
fBihzauvm_driverfyZ4&Y - fEX EHEl/Zmy_transaction » A DL EFE(H Hreq

KhgFHE 2-61

N i src/ch2/section2.4/2.4.1/my driver.sv
22 task my driver::main phase (uvm _phase phase);
23 phase.raise objection(this);
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24 vif.data <= 8'b0;

25 vif.valid <= 1'b0;

26 while (!vif.rst n)

27 @ (posedge vif.clk);

28 for(int 1 = 0; 1 < 2; 1i++) begin
29 req = new("req");

30 assert (reg.randomize () with {pload.size == 200;});
31 drive one pkt(req);

32 end

33 repeat (5) @ (posedge vif.clk);

34 phase.drop objection (this);

35 endtask

XERAEAEdriver = AEF ) - N — TR AR A B DIRE Mdriver P RS B -

1E5E R sequencerfJE X5 » HHTsequencer Sdriverfy 42 23 2] » RIHEBEHIE I A agent -

KFE  2-62

N4t src/ch2/section2.4/2.4.1/my agent.sv
4 class my agent extends uvm agent ;

5 my sequencer sqr;

6 my driver drv;

7 my monitor mon;

8

9 uvm_analysis port # (my transaction) ap;

19 endclass
20
21
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22 function void my agent::build phase (uvm phase phase);

23 super.build phase (phase);

24 if (is active == UVM ACTIVE) begin

25 sqr = my sequencer::type id::create("sqr", this);
26 drv = my driver::type id::create("drv", this);

27 end

28 mon = my monitor::type id::create("mon", this);

29 endfunction

30

31 function void my agent::connect phase (uvm phase phase);
32 super.connect phase (phase);

33 ap = mon.ap;

34 endfunction

£/ Asequencerf > F&PNUVMRTHYZER A RANEI2-9FRAVIE R «
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uvim_test top
(my env)

1 agt mdl scb 0 agt
(my_agent) (my_ model) (my_ scoreboard) (my_agent)
sqr drv mon mon
(my sequencer) | | (my driver) | | (my_monitor) (my monitor)

F2-9 UVMAEAEK: Jv Asequencer
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*2.4.2  sequencef/[ ]

FEN Asequencer > BEARUVMAAIER2-9FR » b EWE2-2F7R » & DR ENRIEEE o« (HEEX NI SRR
> HlFA FlsequenceY AL & © AN T EI2-2FTRHYSGIE- 53K ix » sequencefh T— PMEERURFIRAVALE - 21E2-10f7
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sequence cnv
L \ reference model = scoreboard
\
X
\ -
e In_agent out agent
[\ sequencer
driver monitor monitor
Y T ohur
i DUT l

K2-10 AFsequence ¥JUVMILIE-F &
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sequence & T EFE A —E 5y - (H/ZE Ssequencer” [B 5 ZVIHTEA £ » XA M EHIIRFEAT IR - HATE
sequencerfYEFE T » sequencef™ 4= Hitransaction A BE fx 2%k 45 driver 5 [EFE » sequencer - 45 1Esequence -t BRAYE L N A R EREAN
B » 5% Hsequence » sequenceriit) LA EAI{EH o sequencefi{Gig— 7% » HIAHYF5# Etransaction > [fjsequencer;g—
o R HARARTAAE N > e RAERAFRGA RELIERT] -

i T HRZSD - sequence Ssequencerif A B FHHYX R » MAGT_E2Ki » sequencer/&—>uvm_component - [fiisequence/Z—{>
uvm_object © 5my_transaction—#¥ > sequencet 5 HAEdF EHEA o ‘T AYAn EHAEEmy transaction®E 8 -—£L > H A Y transaction
KESEERG o ERVAE S EEIEAS R T o Bt tE— sk s HEmEAY A IS A EME N T o KL —{>sequencefi/i%
{# Fuvm_object utils7Z;E i} Fl]factory* :

KEEHE 263

4t src/ch2/section2.4/2.4.2/my sequence.sv
4 class my sequence extends uvm sequence # (my transaction);

5 my transaction m_trans;
6

7 function new(string name= "my sequence");
8 super.new (name) ;

9 endfunction
10
11 virtual task body();
12 repeat (10) begin
13 "uvm_do (m_trans)
14 end
15 #1000;
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16 endtask

17

18 ‘uvm_object utils (my sequence)
19 endclass

P sequencedIN 1%k Huvm_sequence » Ff HLAEE S 578 227 4E Y transactionfy2K A » ZX B /Emy_transaction * f—>
sequence# 5 —bodyfE55 > H—sequence SEIL)E > = HEIATTbody THIUG « ££ LIEAIHITF > FEI T —DEHHYE -
uvm_do * ZNZEUVMA R ARR Z— BT - Ol —my_transactionfy5:fm_trans : @FHEANLE » QfZpH
sequencer © A {FHFHuvm_doZZ » HA] LU E H{HH Fstart_item Sfinish_itemfy 557 £ transaction » 6.3 47T XFE T2 o Y TF9)
FERY > [ uvm_doZZRIHT -

—PsequencefT [a]sequencer’ ihitransactiondi] » FIG[Alsequencerk 25— MEK 0 sequencerfiX NG KR — Mg A H o /E
Jysequencer * RPN © B—  RNHPEIAYEZ G AR sequence’k #Etransaction Y iEK 5 5 » fqillldriver 243 HH1E

transaction o

1) WERMPEPNFEF L ETEK - {HiEdriver% /A HiEtransaction > Al 2 sequencerf=—E A T fFdriverf VIR » HEdriverHH
1 #HrHYtransaction [ ¢ sequencer[d]Esequencey % i£1E K » sequencefE {5 Esequencerf L L[5 » 774 HY—MtransactionJ 132 25

sequencer ° [ EfEIXMransactionX 5 driver o

2) WERAPpFREAF R SA K iE1E K > {H i Edriver[a]sequencer EH {§ ¥ Y transaction » F3Z.sequencer¥= A T2 Fsequence IR A >

—H F|fHsequence b K iE1E K » sequencert [ [E]E X MEK  sequencel™ A transaction -3 25 sequencer » B driverF K5 X-
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transaction °

3) IRz PAF A & 515K 0 [Eitdrivertt fF A sequencer EH & ¥ ftransaction » A2 = [EE A 415K » sequencef™ 4

N

transaction 32 25 sequencer ° iy 2 driverFR{53X-Mransaction e

driverg[1{a] [5]sequencerEH i transactionlg ? fEfuvm_driver{1755 % 71 25 &seq _item_port > [[j{Fuvm_sequencer 15 7145 &
seq_item_export » XN 7 [6] 0] DAEET,—“iHiE” - 38 1E T{L R transactionZE B EEE 7E Wmy sequencerfimy driverfsf$5EHY
transactionZS ! » FEX B Emy_transaction » 2R T > X EHH AN FFE R M5 E “EEHIZEA » UVMELLLEEF T - fEmy_agent! >
{5 i connect s £ PAE HL S E—itL -

Kh%FH  2-64

{4 i src/ch2/section2.4/2.4.2/my agent.sv
31 function void my agent::connect phase (uvm phase phase);

32 super.connect phase (phase);

33 if (is_active == UVM ACTIVE) begin

34 drv.seq item port.connect (sgr.seq item export);
35 end

36 ap = mon.ap;

37 endfunction

U T ESEREHT [T 0 0] DAfEdriver BT get next item{T-4% [A]sequencer EH & HrfYtransaction :

CREFEH  2-65
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N4t src/ch2/section2.4/2.4.2/my driver.sv
22 task my driver::main phase (uvm phase phase);

23 vif.data <= 8'b0;

24 vif.valid <= 1'bO0O;

25 while(!vif.rst n)

26 @ (posedge vif.clk);

27 while (1) begin

28 seq item port.get next item(req);
29 drive one pkt (req);

30 seq item port.item done();

31 end

32 endtask

FEA EAREE S — P BEEHEZME A Twhile (1) {HEF - R ydriver K 7157 I Afitransaction » [~ 7T17 4 » HEA
transactionFt 2R Zf T LAAAUE S — 1 TEPRIEEF YT =L » X Smonitor ~ reference modelf{lscoreboard A5 I EH 2L -

it get next_item{f: 35 KAFE—NHireq » I HWBNE » W58 R Hitem_donei@Klsequencer » XE Nt =H—
item_donelE ? driver(fi Fget next item{5%(—{ Mransactionfsf > sequencer 5 LR EE —17 NINI & 3% H Ay transaction - 4 H{ Fj
sequencer’ H} T transaction - [fdriverJ /& A 152 AVE HT » sequencer= R B HYIX {7y transaction i & 25 Hi & - A2 sequencerd[1{A] ]
iEdriveriE & £ 42 XI5 &l transactionfg ? #15EAF N ZCiE Ffget next itempi - item donef#iE > HPZ.sequencerftil fydriver 4215 £
T X Pransaction » RfHEIX PMransactionfiflfiR o HiE 2 0 XEILE MO TGN A SEME M FIRVIE FHLE] -

TEsequenced » [A]sequencer’ iEtransaction{d FHYEuvm_do7s o X PN A BHMESIR[EIE ? uvm doZZ =4 T — transactionJf:
A #sequencer 0 driverH{zEIXPMransactionf > uvm_ do AN TIZER BT F—XAuvm_do7s @ MEHAEAPE » EHF|driveriX[H]
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item_done(Z5 ° JLHf > uvm doZZ A BIEHITSEE: @ REIETFEIHLIT T —"uvm_do » FH:77 4 A transaction °

1ESZE T driverf5 » B8 FEAY[AIIE  sequenceX]{] [A]sequencert 3% HtransactionllE ? HifHICL42E Y. T sequence » HEETR{T RS
component ( ZImy sequencer » my env ) HJmain phase 1 253X >sequenceB[| 7] - MAfEmy env En A4 :

CHFHE 2-66

{4 i src/ch2/section2.4/2.4.2/my env.sv
48 task my env::main phase (uvm_phase phase);

49 my sequence seq;
50 phase.raise objection(this);
51 seq = my sequence::type id::create("seq");

52 seqg.start (i _agt.sqgr);
53 phase.drop objection(this);
54 endtask

Bl —my_sequencef 5L flseq > Z i Fstart{E55 « start{EFHISEUE—sequencerfg ¥t » WIRATEHELFEH > T

sequence N H17E = 4 Ay transaction 32 25 [ T>sequencer °

B R L [fESF AT Eobjection » FEUVMH » objection—f [ sequence » 487 H {Esequencett BRI 7 A F2EEF I
objection ° AIFTHIFTiM > sequencesg5i >k » 5k HHAYF5EH 2 f5 » FILIGRITE T

1] DL {F sequencertH 5 5flsequence :
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KEEE  2-67

task my sequencer::main phase (uvm_phase phase);
my sequence seq;

phase.raise objection (this);
seq = my sequence::type id::create("seq");
seqg.start (this);

phase.drop objection(this);
endtask

fEsequencer =51 S Emy_envH EZFEEL - E—X5/Eseq. start Y2 £ T this -

54N FEESE ER2-65HYEE 281 T{H F T get_next_item o EL5C 5 [Rget next item 7 4) » A B[ DA{H Ftry next item - get next itemig

PHIERY » Ea—EHFF A #Htransaction7 23X [0] ; try_next iteml[;Z2IFfHZERY - B 2215 1H[7]sequencer/E & A HHYtransaction » %1
HAH » Nf53ttransaction » & NIk E R [A] -

{EFtry next itemfydriverfy{CREA0T ¢

ChiFE 2-68

task my driver::main phase (uvm phase phase);
vif.data <= 8'b0;

vif.valid <= 1'b0O;
while (!vif.rst n)
@ (posedge vif.clk);
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while (1) begin
seq item port.try next item(req);
if(req == null)
@ (posedge vif.clk);
else begin
drive one pkt(req);
seq item port.item done();
end
end
endtask

FHELFget next item > try next itemf1 T B fIFET ELSE

driverfy{T © B AHEN > BEAREIEHE - SIS R —HATZERIR
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*2.4.3 default sequencef{si [

1E - —TIIFI T sequencefE{Emy_enviJmain_phaserh T TSI  (EREIEFAXMITREH T - HRESBRR -
{E 2R #tdefault_sequencefy /5= )E5flsequence °

(i Fdefault_sequencely S IEE fEiEE » HET{EFS\component (4Imy env ) Hybuild phase & EU N CAZEIHE] -

CEEHE  2-69

N4t src/ch2/section2.4/2.4.3/my env.sv

19 virtual function void build phase (uvm phase phase);

20 super.build phase (phase);

30 uvm_config db# (uvm object wrapper) ::set(this,

31 "i agt.sgr.main phase",

32 "default sequence",

33 my sequence::type id::get());
34

35 endfunction

XJElR T top_tb1iiT config dbi'E virtual interfacefs Ff—ZX H Elconfig dbHYIAEE © S1{Ftop_tbAR[EHYE - X Hsetth&iHY=E

— PSRN T this » 1758 T MUERBSERYSEUNEFR Tuvm_test_top » L - BN SHEEEN T H— DS HHIHE RS

» T B E Emy_env o [fimy_envA B E4EFuvm_test_top T 0 HEE—SEHHLE Y Tthis » TIPS EH A E
ZFuvm_test_top [ © fEtop_tb i Evirtual interfacelf » FHtop_tb e -2 » TIAE MthistH - ATLASE settVsE— S0

)
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null » 55 — /PS8 R 4T P uvm_test top.xxx

AN R ZAERESET > BB T main_phase » XUEUVMAE % B default_sequencelfYE K o fHF % T main_phase§p » i£1F
FEHAt{T:%5phase > lconfigure_phase - reset_phaseZ¥ » FT LA E &1 ~phase - M {HsequencerZIZEEH-{ phase/ S 57X 1

sequence °

2 FsetfVEE =/ MHIEEVT 24T » DL Fuvm_config db# (uvm_object wrapper ) S 412 Buvm_object wrapper[fj-F~ &
uvm_sequenceBE HA > MZHEE R TUVMAYELE » FH Al A RN ] -

HS2 o BT {Fmy _envifybuild_phaset % & default_sequenced| » i 0] LAFE EA it 1% & » Ehlitop tb

KFHE 270

module top tb;

initial begin
uvm_config db# (uvm object wrapper) ::set (null,
"uvm test top.i agt.sgr.main phase",
"default sequence",
my sequence::type id::get());
end
endmodule

PGS T set BT — NSEFIE — NSERNZE— T » 540 A DIFEE A A component % & > #lmy_agent1y
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build phaseH :

KFE 2-71

function void my agent::build phase (uvm phase phase);
super.build phase (phase);

uvm_config db# (uvm object wrapper) ::set(this,
"sgr.main phase",
"default sequence",
my sequence::type id::get());
endfunction

R B setfy 5 —PNSERIAT -

config dbiEF & BT PR - fEtop tbH i@ set1% B virtual interface » [fj {Edrivers & monitor 1 iE if getpl 15 F|virtual
interface » A 2 X H g2 B FE E fFsequencer 1 F- T. 5 —EbgetiH M RIIE ? BHEEEEN - UVMELLIET 17X 8 » 15 LHREHIE
I RIEAEZX B o

{#H Fdefault_sequence/=zfjsequencey =L HUX T _F—T3{ LA & EA2-66H 1 {F sequencerfymain_phase T T JE5fisequencedVfH 515
A > B EEH R B T - AF E—TiE5fsequenceRil[5 > 47 RIEERERIEH objection > HEHS {5 A default_sequence X Al FEEEAIHEH

objectionllg ?

fFuvm_sequenceiX - PEZEH » H— A5 E 4 Hstarting phase » EHYZEEIZuvm phase » sequencer(fZzfjdefault sequencellsf » &
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Epie NN EES S (SR

g se 2-72

task my sequencer::main_ phase (uvm_phase phase);

seq.starting phase = phase;
seq.start (this);

endtask

I > 7] PAfEsequence -1 {5 F starting phaseiff { THEEEFIHEE objection :

R 2-73 L1

N4t src/ch2/section2.4/2.4.3/my sequence.sv
4 class my sequence extends uvm_sequence # (my transaction);
5 my transaction m_trans;

11 virtual task body();

12 if (starting phase != null)

13 starting phase.raise objection(this);
14 repeat (10) begin

15 ‘uvm_do (m_trans)

16 end

17 #1000;

18 if (starting phase != null)

19 starting phase.drop objection (this);

125



20 endtask

21

22 ‘uvm_object utils(my sequence)
23 endclass

MM » objection5E 4 Ssequence= BAAE [ —#E » R H A (EAar3th J5 80 A 20 FF 1% & objection -

1] £ APBEFE e, UVMI2A A, AL T starting phase 8921, HAE A 7 R A L £, i85 T A H5FUVMIL28) A,
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2.5 S AH G
*2.5.1 Jl Abase test

UVM(E HBYE— MR asry - AP0 > S @XM EIRiE Emy driver » [&REHTE i & HAtf.component - f{fEZZ Y,
Tmy_env o (HEFE—PEFRRAHBNUVMIGIEFEEH > my_envHANEMIE - 85K » SRE— T uvm_test)RAERYE - AT
Prifibase test » EIEAVIAFHBIED EFL T base_test)RAEA— K -

KhFsH 2-74

A4t src/ch2/section2.5/2.5.1/base test.sv
4 class base test extends uvm test;

5

6 my env env;

7

8 function new(string name = "base test", uvm component parent = null);
9 super.new (name, parent) ;
10 endfunction
11
12 extern virtual function void build phase (uvm phase phase);
13 extern virtual function void report phase (uvm phase phase);
14 ‘uvm_component utils (base test)
15 endclass
16
17

18 function void base test::build phase (uvm phase phase);
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19 super.build phase (phase);

20 env = my env::type id::create("env", this);

21 uvm_config db# (uvm object wrapper) ::set(this,

22 "env.1l agt.sqgr.main phase",
23 "default sequence",
24 my sequence::type id::get());
25 endfunction

26

27 function void base test::report phase (uvm phase phase);
28 uvm report server server;

29 int err num;

30 super.report phase (phase);

31

32 server = get report server();

33 err num = server.get severity count (UVM_ ERROR) ;

34

35 if (err num != 0) begin

36 Sdisplay ("TEST CASE FAILED");

37 end

38 else begin

39 Sdisplay ("TEST CASE PASSED");

40 end

41 endfunction

base test)k4: Huvm test > {HFjuvm component utils7= 3 it El]factory ™ o FEbuild phase 1 3L5{Emy env - H-1% B sequencerfy
default sequence ° FEZLFENE @ X EHIFE T default sequence » HAMH HEt RN EZHHILE | °

T S Eenvé] - base_testtP Y EIETEA EIRYA A AHE o HEFICHS 5 H B T report_phase » {Freport_phase 1R JE
UVM_ERRORAVELEFRATEIR[EIHIE A - PEFTENAY(E EoRAIMTDUT & & i i 1 F Nl e & -

)b\
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report_phaset ZFUVMA ZHJ—{ phase > = {Fmain phaset 5E 7 [FHI/T ©

T R IESN » YRIE fEbase testrP iUl RS ¢ A IR EEANGIEE S HTEIGR LR E 8 > i config dbik BT
IEE RSB IE - XEARIEREVIG IR & AR A EMAE > AR —IEE -

FEmy_envii Abase_test 2 5 > UVMIHHYE KGRI N AE2- 1T ARATE R -

top_tbrfirun_testfJSEMmy _envZZE T base test » 3 H config dbH1i% B virtual interfacefFRIESETZMAN N gL
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uvm test top
(base test)

env
(my _env)

1_agt md] scb 0_agt
(my agent) (my model) (my scoreboard) (my agent)
sqr drv mon mon
(my sequencer)| | (my driver)| [ (my monitor) (my monitor)

E2-11 UVM#HM &) 4 K Fo Abase_test
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KhiEs  2-75

{4 i src/ch2/section2.5/2.5.1/top tb.sv
49 initial begin

50 run_test ("base test");

51 end

52

53 initial begin

54 uvm_config db# (virtual my if)::set(null, "uvm test top.env.i agt.drv", "vif",

input if);

55 uvm_config db# (virtual my if) ::set(null, "uvm test top.env.i agt.mon","vif", input if);
56 uvm_config db# (virtual my if)::set(null, "uvm test top.env.o agt.mon","vif", output if);
57 end
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*2.5.2 UVMHINA A GIHTEZ)

FMNA—DUTZAZ IR PN TAF - FeZHREAA FERER - XLl gebr oA A [ & Spattern » — U {E Ay — Nl
FBI > AERE LA FERMEA G - M GRS E R A E eI A TIERRAY R B TR -

FEREEJRIERYETT - A GRS — B0 > A IR AR > RE R — S RIEE IV A B s 2 42 A HY
MPAX PG - AFERTERTAEIET-F - @& B default_sequenceflJJZ = Enfimy_sequence o AIFAEA 554M—"my_sequence2 » L[4
A sEmy_sequencefJRITE MRS EINE ? B EHINERAE G 1T TR E S LRI SRR A G -

Tt Emy_enviik Edefault_sequence » g Ebase_test1 2 top_tbi%E » AAUELAHRAVIEERIS A FEIF T
my_sequence2 » X STIAMHZE LT © 77 7 AEJEANAR - S B P A EIEI B » my_caseORYE AT -

CHFE 2-76

N4t src/ch2/section2.5/2.5.2/my case0.sv
3 class case0_sequence extends uvm sequence # (my transaction);
4 my transaction m_trans;

10 virtual task body();

11 if (starting phase != null)

12 starting phase.raise objection(this);
13 repeat (10) begin

14 ‘uvm_do (m_trans)

15 end

16 #100;
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17 if(starting phase != null)
18 starting phase.drop objection (this);
19 endtask

22 endclass

23

24

25 class my case(0 extends base test;

26

277 function new(string name = "my case(O", uvm component parent = null);
28 super.new (name, parent) ;

29 endfunction

30 extern virtual function void build phase (uvm phase phase);
31 ‘uvm_component utils (my case0)

32 endclass

33

34

35 function void my caseO::build phase (uvm phase phase);
36 super.build phase (phase);

37

38 uvm_config db# (uvm object wrapper) ::set (this,

39 "env.1l agt.sgr.main phase",

40 "default sequence",

41 case(l sequence::type id::get());

42 endfunction

my_casel {9 34T T *

KEEE 277

4t src/ch2/section2.5/2.5.2/my casel.sv
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3 class casel sequence extends uvm_ sequence # (my transaction);

4

10
11
12
13
14
15
16
17
18
19

22
23
24
25
26
277
28
29
30
31
32
33
34
35
36
37
38
39
40
41

my transaction m_trans;

virtual task body ()
if (starting phase != null)

starting phase.raise objection(this);

repeat (10) begin

‘uvm_do with(m trans, { m trans.pload.size() == 60;})

end
#100;
if (starting phase != null)

starting phase.drop objection (this);

endtask
endclass

class my casel extends base test;

function new(string name = "my casel", uvm component parent = null);

super.new (name, parent) ;
endfunction

extern virtual function void build phase (uvm phase phase);

‘uvm_component utils (my casel)
endclass

function void my casel::build phase (uvm phase phase);

super.build phase (phase);

uvm_config db# (uvm object wrapper) ::set (this,

"env.1l agt.sqgr.main phase",
"default sequence",
casel sequence::type id::get());
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42 endfunction

frcasel_sequence et B T uvm_do_with7: » = /Euvm_doZaFl e » FIFAEREHLILET R MR Hoe B3R R -
HS5my case0 » FEFAFtop tb HH {run_testH Y24y :

AR 2-78

initial begin
run_test ("my casel");
end

MEELmy casel » tFETEY :

hEs 2-79

initial begin
run_test ("my casel");
end

my_case0Z{THYIMETR ZELRRES » EWIFE A 82T 5 Hmy_case Ia{THI I FEAILL » ZAHL AR5 - 5L - UVMER
IR IS A run_testfy &7 7 -
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KhgEH  2-80

{4 i src/ch2/section2.5/2.5.2/top tb.sv
50 initial begin
51 run_test();
52 end

FEXFFEL T > UVMEAHUVM_TEST_NAMEM 65217 F FHMIAHA G - EEEAYSLEHET « 20 FForay g ]
LUEZhmy case0 :

KhgiFs 2-81

<sim command>
. tUVM TEST NAME=my case0

MmN oS e LS Bmy _casel -

5 s  2-82

<sim command>
. TUVM TEST NAME=my casel
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BB B THI AR E2- 127 -

module top tb

:

4= Ja Y run_test

:

Je B IE 5

:

HHE UVM TESTNAME
P2 my case0 S

P A 1Y phase A1 T8 52,

T

R AT UVM 4
2545 ;1Y connect phase .
main phase

!

K 2-12

WK FMAT build phase,
JE R SERE BT UVM B

R XA ] 69 )8 B BPAT A
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JE5ifE - BEERUVMRHIZER AN E2-13F -

uvm_test top
(my casen)

Y

env
(my env)

1 agt mdl scb 0 agt
(my agent) (my model) (my scorcboard) (my agent)
sqr drv mon mon
(my sequencer) | | (my driver) [ |(my monitor) (my monitor)
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B2-13  FANR X R ) 3 2 6GUVMAR

[&]2-13 5 &2- 11 HyME— DRI TR AV A Mbase_testZR 5 T my_casen e

139



F3%  UVME:R

3.1 uvm componentSuvm object

component5object ZUVM P R i A ARIIES: » W& e a SR A MRS » AR T 4Huvm_object5

uvm_componentf X FIJFI1HE %

140



3.1.1 uvm_component)kZE Huvm_object

A2 IR B F S RN UVMA TR EMAIAR » R/DiEE S0 Juvm_component5uvm_object;g 41>
VAR S o LA EAYRHE - [EUIE W —"sequencezs » —driverZ » F 2 X ERAE Huvm component ( 273
uvm_componentf R4 > 4luvm driver) » 2 X PZERA Huvm object (E(Euvm objectdV) kA2 » Lluvm sequence ) - {LIF
uvm_object5uvm_componentE VAT S - HIIRER -

uvm_object;Z2 UVM R EARRYZE » 1328 RE RN LA A YR E 4k Huvm_object > fffuvm_component - uvm_component)k
4 Huvm_objectiXPMNFEEEIEES AH T - X PEFESL1EEE Tuvmcomponentiff 5 uvm_objectdV4514: » [EET A H Ay —EEE 5 -
{H/Zuvm_componentJ—E554: > uvm_object A —ERA « X2 [ W mIE T 425 FHEIHT— 3 -

uvm_component/s P RFF M uvm_objectfT/eAHY » —/E il fEnewH I {5245 E parent 2 HCR I i — T LAY AH S - 2
Aphasety 5 THF A o BI3-1511H TUVM A E FIZRAYARR R & -

MEIFEEAIE T > Muvm_object)RAEH TP~ 52 » FrABYUVM Y45 i #B 2 FHuvm_componentZHkHY » HAET
uvm_componentx2E VA A EERC N UVMMENEE i B /297 S 2R B E 2 R4 Huvm_objecty2E » A Al ge PAAS i = H
IAEUVMAR_EHY -

141



uvm void

uvm object

uvin agent

uvm transaction uvm report object

uvim driver

uvm sequence item uvm component - uvm monitor
; corebo:
uvm sequence base uvm_sequencer base uvm_scoreboard
l uvm eny
uvm_sequencet uvm sequencer param
(REQ,RSP) base#(REQ, RSP)

l uvin test

uvin sequencer#

(REQ, RSP)

uvin root
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A3-1 UVM®F &R &9 4K % &
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3.1.2 EHARAE Huvm objectfzZi

Ht7Auvm_objectB iR ARYIS - AL HRENBIE R RN - AT » HY M tERaHy - aa—" 2L HeeiR=
B A DFEER BRI EAR ~ ZAR%FE -

FHAT 1buvm_object{RIAE— MHHFIZRAYZE o WiEF & AR E2)RAE Huvm_object ? EZZEFR TIREH
uvm_componentZE > YN JUFRTAAVEENIRAE Huvm object o HiPMbiiE 0 B4 7 driver ~ monitor ~ agent ~ model ~ scoreboard
env ~ testZ AN JLSFRTAERYZE » A _E&Euvm object » #fIsequence ~ sequence item - transaction - configs -

WIS EE AL uvm_objectfRIKSTERTE » 2 28— P EEfNd A LAY » uvm_object@— 70+ » FIEX~7rF AT AR K
WIFZZHYIRPY » JBE ] DUE RN - A A DUEERAEY) - A DI ERCS B ETEIRAYEA ~ 2255 © uvm_componenti,
& EAE R — S R dedn o Tfisequence_item I 2 FHEFE FERAVITUR » ESUBIE SN = 4 4Eds (uvm_component ) 7 [H] -
sequencellll ;& Zx %sequence_itemfJ2H 5 > configll 2 HEFE 2RIV T E & &4 ar (uvm_component ) 17477 ZCAYAEN]

BRI & s B EHJR A Euvm_objectiVZ57H

uvm_sequence_item : 13235 E W HYFT A HYtransactionZE Mluvm_sequence item)JR4E o transactionFf B E 3 T —E(EEA—E 0 K
FHfymy_transactioniit 2 ~f— P maclfii RS NFEEEFSEAE T —#C iR EHAVHEE ~ JRHEE ~ iR WinvEdE - FCSHGaAT
% - driver M sequencerd§ {5 %|transaction » F H L HEEH Y IH L EAYES - ME3-1FA[DIEH » ZAUVMHTA —>uvm_transaction

2 HEFEUVME » “RgEMuvm_transaction)J[R4E —transaction » 2 Muvm_sequence item)R4= - Z25Z F > uvm_sequence itemig:
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Muvm_transaction))R 4= [ KAY > R > uvm_sequence_itemAH[EEuvm transaction;78 [ T {E 26 S2 FHAVEY 70 25 &= AR E/AESS » M
uvm_sequence_item EL )4 - F ] DU X ELET S IR AR 1 25 AT R A S5

uvm_sequence : A HYsequenceZE Muvm_sequence)k4—> o sequenceiiEsequence itemAYZH & » sequence E # 5sequencerf |
JiE o Hdriver[a]sequencerZ BATHENS 0 sequencer=fE A B I A sequence B A EEIHE - 24 & Pl Hsequence item{F A&7 LN o SHEEE

sequence itemAZ Z5driver °

config : FTA fconfig—#& B Muvm_objectiR4E ° confighy EFINAERHEMSERAT T AATH 720 o QIHLE driverfEiHL i 24
i (5 SRR - B RS S AT L BHEFEA RS « X EEE HeonfigSconfig dbXT] « {F_ F—Bh T2 LR T (#H
config dbi#{TSEECE » X EAconfig LSS EIEFTA IS EURAE — 1 objectd » 4110.5TIf7/R « Z8/G s  config dbiy 7% E

YA T B X S 4 ffJcomponent ©

7 L U2 IRAE Huvm_objectdh » A N LA
uvm_reg_item : T4 Huvm sequence item > FT-register model o

uvm_reg map * uvm _mem ~ uvim_reg field ~ uvm reg ~ uvm reg file ~ uvm reg block®E 5ZF{F MR R LI E EIRE H

uvm_object » BEA J&P 2 Tregister model -

uvm_phase : EJRZEHuvm object » H FB/ER #EEuvm componentf V{79 T, 0 5 uvm_ component N EHIATF 2R [EHY
phase Z [R{KZ i
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FrTXE I HIAFRS » AL HMA—EHF AL EE - XEAF - -
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3.1.3 HHIIRE Huvm componentfy2E

Suvm_objectfHEL > JRA Huvm_componentfy2EEEE /D - HAE F—EAVRIESEE R EL S HE -

uvm_driver : FrARYdriverf ZRA4: Huvm_ driver o driverdYIHEE T Z 5 & [f]sequencerz Fisequence_item (transaction ) - 3 H R
sequence_item B (S B IXZNEDUT il 1 L - ZXMH 2 T-58 5 T MtransactionZ 5| 2IDUTSE W5 52 1w 1 I mll (5 BV L - 5

uvm_componentfHEE » uvm_driverZ T LR AT &

KFE 3-1

SRR - uvM
RS
uvm_seq_item pull port #(REQ, RSP) seqg item port;
uvm seq item pull port #(REQ, RSP) seq item prod if; // alias
uvm_analysis port #(RSP) rsp port;
REQ reqg;
RSP rsp;

FREM TS o uvm driverd B85 ot 20972 -

uvm_monitor : A fYmonitorZ} ZR 4= [ uvm_monitor - monitorfi{fyEE[E SdriverfiZ - driver[aIDUT fypin_ & 3£ 5 » 1T
monitor Il & MDUT #pin_FEUTETHE - 3 H BRI AR i sl transaction 2l BlUsequence_item > FRHEFEHL G YR & 2445
scoreboard » LEILEL © Suvm componentfHEL » uvm_ monitor) LA {H{EAHFE  uvm_monitorfY E AR ¢
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AR 3-2

R - uvM
TR
34 virtual class uvm monitor extends uvm component;
42 function new (string name, uvm component parent);
43 super.new(name, parent);
44 endfunction
45
46 const static string type name = "uvm monitor";
47
48 virtual function string get type name ();
49 return type name;
50 endfunction
51

52 endclass

EAMBRIE R FTA BmonitorZ Muvm_monitor)k4E o {HZSLZFR_EZI5E Muvm_component)R 4 H A LA (0] @ -

uvm_sequencer : FffAHsequencerf Z kA4 Huvm sequencer ° sequencerfVINFE HEE 4H 2H/E Hisequence @ HYdriverZ SKEFRERT
T rtilsequenceZE i sequence item: & #5driver - Suvm componentfHEL » uvm_sequencerfil T A ZHIY R » BRI S EFE6EH
]

ANGTT
=

uvm_scoreboard : —f&H\scoreboard&SZ k4= Huvm_scoreboard - scoreboarddVIEE L& L reference modelfImonitorsy 7l %& 3%

SEHVETHE - FRHECLERLE B HIMIDUT 2 E IEME TAF - Suvm_monitor2{l] » uvm_scoreboardt” )| -F-/& /A fEuvm_componentfyFLfil - ff
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=R

AR 3-3

KIR 1 UvM
TR
36 virtual class uvm scoreboard extends uvm component;
44 function new (string name, uvm component parent);
45 super.new (name, parent);
46 endfunction
47
48 const static string type name = "uvm scoreboard";
49
50 virtual function string get type name ();
51 return type name;
52 endfunction
53

54 endclass

FrlL > HE X H S Hscoreboardisf » A DU E #E Muvm_component)R4E -

reference model : UVM I A £ Xfreference modelig S —2K » ArLUAE K » reference model#l/2 EHEIKA:H
uvm_component ° reference modelfV{E FHELEE(HDUT - 52 SDUTAHEERYINEE < DUTE F Verilog 5 E VIR - FLES » [fjreference
modelll] 5] DUE F£( A System Verilogi= % 15 = AYRFME - [FII i8 o] DU DPTEEREC T F HoAth 15 & 5k 52 it S DUTAHEIHYTAE
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uvm_agent : A agentE k4 Huvm_agent - SaijH JLPEEELSR » uwvm_agenttYEFIH A EH 2 HE - B HEEdriverAll
monitorE2E(E—L > RIESEE KA E ZE H 551 Emonitorid /& F[F] s SE41{ b driver A Imonitor o agenty {5 A 3= F 2 M 7T B FH MRS
FERFZ RN o« WREMGIEFERAFEEHME - A 2agent S E A A EH © Suvm_componentfHLL > uvm_agentfy 5 KELZ]

T 5 AT — 4 &is_active

AR 34

SRR - uvM
TR
39 virtual class uvm_agent extends uvm component;
40 uvm_active passive enum is active = UVM ACTIVE;
58 function void build phase (uvm_phase phase);
59 int active;
60 super.build phase (phase);
61 if(get config int("is active", active)) 1s active = uvm active passive enum' (active);
62 endfunction

get_config_intFuvm_config_db# (int) : ° gethV 55 —MEE » BMEIARAHIEOVM » AALRAES.S. 9 T A T Al 20k
5k o MTis_activeE— MR E > MUEEF2-35a LU - HFPMHUENEEEEEET - ArME B Hy S o o] DALint A
fZEE45uvm_agent » FRENE L SRAVEIEMEGRTISSAIFEH -

uvm_env : frAHYenv (environmentfV45 5 ) ZRA Huvm_env o env: 4G ik & _FFHETHYE E A 2 HYcomponentHiE FE/F —
e o XA HEETAERVINA GRS - HEENHEH GG bitenvBIE] © uvm_envt H /&G Fuvm_componentH Rl F 5T
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EZ N

CHFE 3-5

SRR ¢ UvM

TR
33 virtual class uvm env extends uvm component;
41 function new (string name="env", uvm component parent=null);
42 super.new (name, parent) ;
43 endfunction
44
45 const static string type name = "uvm env";
46
47 virtual function string get type name ();
48 return type name;
49 endfunction
50

51 endclass

uvm_test : FTA YN A FIEDRAE Huvm testal HURAEZE > RNEIRVIINL A G B 22 HE K > FrblMuvm_test)RA4E HSRAYZE SR
FEIE] o AR —NRAE AT A F > ZREEF{beny » HAEXEE - B HAFAESI TR E - A BEIEIR I E # & 45DUT > 3
EE RPN DUTHVEGE - uvm_testtt J & H BT E ¢

5% 3-6
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SR - uvM
TR RS

62 virtual class uvm test extends uvm component;

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

72 endfunction

73

74 const static string type name = "uvm test";

75

76 virtual function string get type name ();

77 return type name;

78 endfunction

79

80 endclass
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3.1.4 Suvm objectfHSHY7E

FUVMF 5uvm_ objectii 2 factory ZZH 41 N )L -
uvm_object utils : ‘B THE— P E S EHERAE Huvm objectdyZE)E i Efactory 7 o

uvm_object_param_utils : 2P T4i— B BESUIABEIRAE Eluvm_objectiry S (LAY EHHE factoryeit - FHESELATE - 452K
BFAITH%

AR 3-7

class A# (int WIDTH=32) extends uvm object;

SHEUESAES TE AP E HE - RV > RAEJEEAZSEUERZE > e DiemE s aY AT EE M -

uvm_object utils begin @ X NEEE2E S M 4Fmy _transactionfsf HBL RS » YUEFEF(FEHfield automationf/L I » FEFE(HEHILZE - 41
REAT I > mCEE TR B FHuvm_field 25172558 - Ao =BT E e 2

A% 3-8

‘uvm_object utils begin(my object)
‘uvm_object utils end
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BEEBASHIERR - XA EIASE 1R - 7] DURMEEH -

uvm_object_param_utils_begin : Suvm_object_utils_begin/Z—4 » HE TSR T SEUbAY HH PR 5 22 & Z R
field automationt/ |5 FLAYZE -

uvm_object utils end : B EES5uvm object * beginileXf B » {E M factory; EFAYLE EFRE o
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3.1.5 5Suvm componentfi =iy 7=

FUVMF 5uvm_componentif =iy factory 72541 N LA ¢
uvm_component utils : ‘& THE—PE SR HEERAE Huvm componentdy 2 it factory 7 -
uvm_component_param_utils : ‘B TE—EEEEC B R4 Huvm_ componentf 2 LAY F I &l factory 1 o

uvm_component_utils_begin : X /= S5uvm_object_utils_begintH{LL » & H T [F]H FE 2 F factory /Ll Alfield_automationd/ L) £
125 o FE2R{LFmy_transactionzX F125 H s Ffield_automationf/[ 7] DA1E A Bf# > F]ZfF component {5 [ field_automationt]|H745 05
1% ? uvm_component)Jk“E Huvm_object » At LA TobjectifA H4lcompare ~ printpk ZER o] LLEREEE A - {HiZfiled_automationt]L ]
X Fuvm_component>R i B RHVE ATET I - MAET 7] PLE st H config db>RIGEIFEEETRINE - BARRYA LIZS43.5.3 711

e

uvm_component param_utils begin : 5juvm_component utils beginZz—#F% - HIEBEH TS8Ry - HIH PR EEE 77 2408 & T {E
Fifield automationf/[ S PR -

uvm_component utils_end : ‘B2 S5uvm component * beginli L /E Hfactory; VLS RARE -
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3.1.6 uvm_ componentiy[R i

uvm_componentZ Muvm_objectRZESEAY o MEHIG_E3Ki% > uvm componenth/iZ E.5uvm objectfF AT HEE - HE »
Tuvm_component;g {F Y UVMMIHY 25 A2 AEHY » X—FEEH TR L Tuvm_objectfyFEEERFE -

fEuvm_objecti5 clonelti&y - BT 0 lc—ERNFZENR] » FHESS— P SPIE HIFIX PSRN FZ22 A o clonepf&THYEE TR
LU

KEE 39

class A extends uvm_object;

endclass
class my env extends uvm_env;
virtual function void build phase (uvm phase phase);
A al;
A az;
al = new("al");
al.data = 8'h9;
Scast (a2, al.clone());
endfunction
endclass

_#t Y clone b ETE A F Fuvm_component » [Ry— B S > Hrelone kAL » HparentZE LA E -
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copy R /Zuvm_objectfy— %Y » FE[EHcopyHil » B ARSEFILMN L2 Fnew ki BT BCAF T INTF2ZE ] - 1 FHclonept%
i > BARSEEIR] LR —M2EF55T - #lE5 2 > clone=new+copy -

FFRuvm_component LA fiE ficlonebt 4y > {EZ AT A Hcopy ki€l - INALE R Hcopy Z AT » HARSEBIE 2252 17 5:BIE > H

parentZE LTS E T ©

uvm_componentfJ 558h—RHIE > LT [F— 545 s N HYA[EHYcomponent - FESEBILIN A RE(E FIARE RIS - AT FAYT R
PEMEA ATl B Y

KhiFsE 3-10

class A extends uvm_ component;

endclass
class my env extends uvm env;
virtual function void build phase (uvm phase phase);
A al;
A az2;
al = new("al", this);
a2 = new("al", this);
endfunction
endclass
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3.1.7 uvm_component=5uvm_objectdy) 454

M2 UVM 57 BZuvm_componentSuvm_objectPi RZENE ? METE S - AEERR A2 - SR WS HEE > IF
Hild FHE R ERIE AT ZIRIEY) ~ FrERIRYBI SR r2S - RIARRES: - HAEAEHRMERTY1525 » Mz ESE5RIA A
J39)  BREABE R AR EAISNR SRR - PRIt ey A arm T ok - B2 R ASIYIRITEYINZS « B2 — M EauneE - A
T1&A Bt AW EE— s 28y - 7 ARSI S@ IR R IS X an iy & B 58 TR s et 8y 7=kt
FeXAAzan o MNP XA Ea AR AR

UVMTRBH BRI T X2 - Seords - RamrplEH - & — T - BAIUVMHA Jruvm_object5uvm_component » FrAHI/R
PH#EbEuvm_object » HE 2 2 AMHY— RS ? XA TEHES 7208 | IENERT) - A5 T -

System Verilog{EA— [ 19wfe 18 = > HE TR 7 SREARHYFE T - HAE RS SR - 9 78 DX Fiiot » UVMERBL T - {2
EBUVM £ E L FEuvm_objectd Vi - i@ & ElEE T T 0 0T BALEE T A% ERRARA T E B ARRZEE 2
Ah o HEESTHER— D Edr RN - RS ZEERIm T -

uvm_componentHR 24 » Nt LA HEFTA VAR EL i uvm_componentHjZ=IE ? [KJyuvm_component/g & A anfk » HH
E CEHARVERHE © 3 & IR AREE A XA EEBHAVRE - —MESAYEI1F © uvm_component/E 5/ B /& —E 1T
TEHY o H BRI L i—PMransaction (i) £4DUT » [fhtransaction (i) FIAE R BELEZEMWRE AT LIK %5 - KiE5E T » It
transaction (JJif1) AYAanEEA LA R T - IRARANEER M ER—ERE N XL - EaE SRy - ERnr

158



uvm_component X A S A da{FAT L 7o P transactionZX L1 2 — A I A AR A FAE ©
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3.2 UVMIIRE 255
FEEE2 B I LRI UVMER A SRR BI04 (19451553 © sequencer  driver + monitor ~ agent ~ model -

scoreboard ~ envEEEMAT— D o WL BERIMAIE R RALE 2 RNEN— PGS » BAJIEESEIEE /A THIAT
BN HEXMEM T » AFFEERRGE P ERMEE - A SREE - fHEEN LB M E B — LB s iy =
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3.2.1 uvm component-HfyparentZ=4E]

UVMigZuvm_component>RSLIM 245 - FrABYUVMETHYZE SR HEE— 1~ uvm_component » £ >uvm_component&H

—FFA BN Enew Y5 > FEISE— 1A uvm_component ~ # ¥ Eparenty L &

ChiFsHE 3-11

function new(string name, uvm_component parent);

—NEAE(E FHES > parentif i & E-this o FIZAFIBIFIRA: Huvm_component > FEAFSZH{E— B :

CFE 3-12

class B extends uvm_ component;

endclass
class A extends uvm_ component;
B b inst;
virtual function void build phase (uvm phase phase);
b inst = new("b_inst", this);
endfunction
endclass
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#Eb_instSBULAHE - TthisHEEHE R4 T » RTARD_instfparent - {4 BRI £, —{-parentl ? —Firi I
2+ b_instRAKIHR AR  EIAATTZAAT - AbiRb_instiiparent T+ 75 FHE VA Finew TN 175 22 » BTb_instfE LT o LU
5

KgFH 3-13

b inst = new("b inst");

BRMGIEB AT » HSURHE T— > b_instBANR A8 > 5L 26 SystemVerilogl ELEF—2 » XA S RHAENT - 140
1 o B FE

KhgEs  3-14

class C extends uvm_component;
A a inst;
function void test();

a _inst.b inst =

a _inst.d inst

endfunction
endclass

162



A LIEC I test ek 7 {5 Fa_inst.b_insCRISEIBAYEECGEZABIRIE » {H/2-FAEHa_inst.d_instRZEDIE{E - N DIRAEEAFAE
TAEH ° SystemVerilog{j Has AL L EHIMIER F > (HERBHEUZEHERIE T EAZHIRA - IRE— 1A
L Eb_inst A PRI E inst - ARJE T H P SHRAAES > THES HOTteEX S REHN Y - X aiBE AR
W FTLIARARSLS A TEREE CAX 24— M4 T

WK > R Etest P IRGRIAT T Z T HVFEH > ROZE2F ? IE A EER - KNVARECSHN - EAA—1
% FHZ TR b _inst > BT LA DUE#E(E Fa_inst.b_instgt i] PL T o [AJRDE - RIZHERERUVMR RS — T (2085.1.473
UVMIHEEF ) - RIS EIR 1S R R 28 LT e S - A B0E 2 (UFARA A TEKH -

g JUX AN YT ARE » Hb_instSEFIEAVES (% > F5E — P parentV S & - [ {EEE—componentHy N ERLEFF— 4T 4H
m_children > b_instSLEMERT - AEb_instHVFEFHIIASIARYm_childrend{ZHof - HAXAEA REIEARIED_inst/E H CHIFZ T > [FIN
A RELEDb_instRIEAR H CHICEE - 2Hb_inst 7 H CHIZ I - BIfEb_instfym_children il A% T-HIFEET
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3.2.2 UVMHJIE

UVMSE DU EIE A ZUE—RERY > (E 0 — IR > FHRTARAEEE © FA i SORWRLENE 2 MEE2EZEH BTk » LR AL
ZEtEuvm._test o (I A B E 525 {benv » {EenvE SZf{scoreboard ~ reference model ~ agent + {TagentH [ 525 {k:sequencer
driverf{Imonitor  scoreboard - reference model ~ sequencer ~ driverfImonitor& AT » S EIEE N 1F - JF A E LT -

RTIFTHIAIMOR LR > (RN T RARAYHERT 245 1RAY - UVM P BIERUAHRE — M uvm_topHYZ7R7Y - S8 FEHIUVMARAT
K(3-2F7 -
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1 _agt
(my agent)

uvm_top
(uvm_root)

'

uvm_test top
(my_casen)

'

env
(my_env)

mdl
(my_model)

scb
(my_scoreboard)

0_agt
(my_agent)

sqr
(my_sequencer)

drv
(my_driver)

mon
(my_monitor)
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A3-2 7 EGUVMA

uvm_top/E— 2 FE R » TiEuvm_rootffy— PR (i Bt —r— ozl U BrsIrEIERETI)  fifuvm_root
JAE Huvm_component > FtLluvm_top A5 /& —uvm_component * T ZHHYIE - uvm_test topHYparent/fuvm_top » [juvm_topHy
parentflll7Znull - UVMA {12 Bluvm_test)RA: HSRATIHA B (Bluvm_test top) {EAMIR » M2 7 X 2 — D BEAVAREE I/
fRIE ?

£ Z FIIBIFH - FrA Y component/E SLFH bR frthisf5 £ & i 4 parentZ 4] » {imy_enviEbase_testsHHYSLHIME -

KFH 3-15

env = my env::type id::create("env", this);

HE - B ZIE EEAYSIE » AparentZ AL E—PnullZ 41a[lE ?

CFHE 3-16

env = my env::type id::create("env", null);

WHR—component{ESLFEHT > Hparent#t 5 B Hnull > F 22X~ componentfparent S 2 5% BN 2258 HME—HJuvm_root
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ySEfiluvm_top > ZEI3-3A7R

B=new("B",null) C=new("C",null)

E3-3  parentAnull 45 UVMA}

AL > uvm_rootfN{FAE o] DAARIEES NG & A — A - FrA 46 Sl 2uvm_topHyF-45 55
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FEIEFE T > AREFREE S uvm_top
TSR ERYIEET

KEEE 3-17

> i Fuvm_topE— P EFEE > AILIERF(EHuvm_top - FRIELZAN - 28 AT LUEE AN

uvm root top;
top=uvm root::get();

(1] 334 X P % Ak K G 89 singleton 3 2542 X0
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323 BN
UVMHR L T — 251098 O sk T4 [nJ U VMR R AT 25 S - XE PR FEVEA T LA ¢
get_parentpl%y - FH T3 R Y miSLFH parent » FoprEG[ERALS

ChgEs  3-18

SR - UVM
RS

extern virtual function uvm component get parent ();

Sget_parentfH it B get_childpr#y :

KFs 3-19

SEE C UVM
RS

extern function uvm component get child (string name);

Sget parent[EHYE » get childFEE—stringZERIAY 2 ¥ mame » For I childS2FF L BRI ERY T © [RY—>component
S —parent > fifDlget parent R FEZAEESEL 5 [ FJEH 2 child » Fr OIS Ename 24 -
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N T F3EIFrARIchild - ATLAE i get_childrenpliEY

Ch/EHE 3-20

SR UvM
RS

extern function void get children(ref uvm component children([S]);

EWERGZY

KgiFsHE 3-21

uvm_component array([$];
my comp.get children (array);
foreach (arrayl[i])

do something (array[il]);

bR T — RS EIFTARchildd| > AR AT A Fget_first_childfIget_next_childfyZH & (K SEIFTA HYchild -

KEEE 322

string name;
uvm_ component child;
if (comp.get first child(name))
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do begin

child = comp.get child(name) ;
child.print () ;

end while (comp.get next child(name));

XA RS S A A6+ —Pstring2k A fyname « FEX P EREATETE T - nameSE (Ere 2RI L EEHY -

KhFs 3-23

KR T UvM
RS
extern function int get first child

(ref string name) ;
extern function int get next child

(ref string name) ;

name -Ug i Tget_first_childffiget_next_child 7 [5] ke A [E]ZK i Fget_next_childif B AH.Z [RfEEE(E S 15 L7 nameli (L2 #)4A
{H - WA DB FX P e BSOS AL X HA AT (E R -

get num_childrenp{#y A T3 [0 24 Fijcomponent i 5 By child Y5 & -

KhgEs  3-24

SR - uvM
TR RS

extern function int get num children ();
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3.3 field automationfJ[ ]

3.3.1 field automation#/|&HFfH= 072

FE 552581 42filed_automation /LI HIF T uvm_field 515117 » 3 B S SEHIm T 10 4A— T - Sl siruvin_field 2251401 T
i

CRFsHE 3-25

KR uvM

TR

"define uvm field int (ARG, FLAG)
"define uvm field real (ARG, FLAG)
"define uvm field enum(T, ARG, FLAG)
"define uvm field object (ARG, FLAG)
"define uvm field event (ARG, FLAG)
"define uvm field string (ARG, FLAG)

LN TE Sy A T BRI TR R A ~ S~ MR - H SR BERA Huvm_object YRR ~ R R AT ER A o X
HEg TREERISN > BRI NSEL o WAk 2R =128 - BUAEN2EZEAID _bool ¢ [EIRTAZLED flag A2
TE{ A field automationff| it N iZ S A1 T 5 =08 -

I AR 3-26
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typedef enum {TB TRUE, TB FALSE} tb bool e;
tb bool e tb flag;

"uvm_field enum(tb _bool e, tb flag, UVM ALL ON)

S SEEHA R uvm_fielld 251727 -

KFs 327

KR © UvM

RS

"define uvm field array enum (ARG, FLAG)
"define uvm field array int (ARG, FLAG)
"define uvm field array object (ARG, FLAG)
"define uvm field array string (ARG, FLAG)

X AR > AL TRTE Y uvm_field %51 72/0 T eventZ A fIrealZ A o S54h—NEEZAYA (b iR enumZERIA AL Bt LA PR

S AR uvm_field 2575 F -

ChiFsE 3-28
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SRR - uvM

LAV

"define uvm field sarray int (ARG, FLAG)
"define uvm field sarray enum (ARG, FLAG)
"define uvm field sarray object (ARG, FLAG)
"define uvm field sarray string (ARG, FLAG)

S5FHHAuvm_field 251754 -

KEE 329

KR - uvM

A

"define uvm field queue enum (ARG, FLAG)
"define uvm field queue int (ARG, FLAG)
"define uvm_ field queue object (ARG, FLAG)
"define uvm field queue string (ARG, FLAG)

[EREHY - X B4R BN FenumISBIR > L ARFENPSAY -

L E B /2 System VerilogH & W HY—FRIEE A -HEGERAY » FERGiE-FE L E R - UVMNWEIREE T BHFICR - S5HE
M uvm. fieldZZA -

CiFsHE 3-30
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KR T uvM
TR

"define uvm field aa int string (ARG,

FLAG)

"define uvm field aa string string (ARG, FLAG)
"define uvm field aa object string (ARG, FLAG)
"define uvm field aa int int (ARG, FLAG)

"define uvm field aa int int unsigned (ARG, FLAG)

‘"define uvm field aa int integer (ARG,

FLAG)

"define uvm field aa int integer unsigned (ARG, FLAG)

"define uvm field aa int byte (ARG,

FLAG)

"define uvm field aa int byte unsigned (ARG, FLAG)
"define uvm field aa int shortint (ARG, FLAG)
"define uvm field aa int shortint unsigned (ARG, FLAG)

‘"define uvm field aa int longint (ARG,

FLAG)

"define uvm field aa int longint unsigned (ARG, FLAG)

"define uvm field aa string int (ARG,
"define uvm field aa object int (ARG,

FLAG)
FLAG)

—HEBL T ISk - BREEEHAPIR AR - —2RG VI "R FEIEEIERRA - FEX—FG luvm_field 25172

HIAY R — PR AR > 55 PR E
TestringZB R E AT -

EZRG1ZR > flluvm_field aa_int_stringf T IHAPEEAFEAVEHE Eint - MHEZRS|
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3.3.2 field automation#/|{| Y& FH ek

field automationZJEEIEF B A » T FEFEAL T AN %L -
copy bRET TSR BIRYE R > FHFAY -

Ch%Es  3-31

SR - uvM
RS

extern function void copy (uvm object rhs);

AR FFEHANALBIE HZBELBIF - A2 NZEHB.copy (A)  FEFEARLERETHT » BILBIA I 22 fnew bt &3 Bicdy TN

f2l -
compare iy i F-LEBE Il T —f » HLHAL

5 s 3-32

SEJE - uvM
RS

extern function bit compare (uvm object rhs, uvm comparer comparer=null);
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WRELLASBES 1 - AL A.compare (B) - AP AB.compare (A)

pack_bytestK&FH T-RiFT A Y F- BT Bl pkbytedit » HFET

ChEsH 3-33

o L —EN > AR[E 5 A0 -

K 1 uvM

TR

extern function int pack bytes (ref byte unsigned bytestream[],
input uvm packer packer=null);

FESR2ENBIT T EL X rE - XEAZ I -

unpack_bytespf & H T-RF— P bytelfit & — W E RPN IAY LB - HFREDS

KEEHE  3-34

SRR - uvM

TR

extern function int unpack bytes (ref byte unsigned bytestream[],
input uvm packer packer=null);

pack bR TR AT YT B TR piebitse > HLRADY
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KhgEs  3-35

SRR - uvM

TR

extern function int pack (ref bit bitstream|[],
input uvm packer packer=null);

pack A& (i A Spack_bytes2{EL -
unpack b2 ToRF— it i — R BIF N RAY S - HJFRAD

5% 3-36

SR 1 UM

TR

extern function int unpack (ref bit bitstream][],
input uvm packer packer=null);

unpackHV{sE ff Sunpack_bytesZE{LL -

pack_intspf & H TR ARV FEF T RLERint (47 byte » B dword) Jfit » HJFEA

KFs 3-37
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g - uvM

RS

extern function int pack ints (ref int unsigned intstream[],
input uvm packer packer=null);

unpack_intsif4 A T Nt — PREEISEANREG g o FUEADY -

5% 3-38

SKJE - uvM

RS

extern function int unpack ints (ref int unsigned intstream[],
input uvm packer packer=null);

printbl A THTEIRTA YT E ©

clonep%y » 3.1.6 Titp N /1r4d » HJERIE -

CFE 3-39

KR © UvM
TR

extern virtual function uvm object clone ();
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EHYER AT Z53.1.677

B T _Eafiprid 2 A o field automationff [ F A2 A H £S5 2 Hconfig_db :
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*33.3  field automation/| &l FArE A AV

RSB —FIINEE © ZADUTHENI—FFCRCER S5 MU o SSEUE P IORERY—Fh 574 &/ Emy_transaction SUAR/1—>
cre_errfYFREAL

Ch/EH 3-40

N i src/ch3/section3.3/3.3.3/my transaction.sv
4 class my transaction extends uvm_ sequence item;

5
6 rand bit[47:0] dmac;
7 rand bit[47:0] smac;
8 rand bit[15:0] ether type;
9 rand byte ploadl];
10 rand bit[31:0] crc;
11 rand bit crc_err;
22 function void post randomize () ;
23 if (crc err)
24 ;//do nothing
25 else
26 crc = calc crc;
27 endfunction

42 endclass

XA > fEpost_randomize I HCRCHIJEHLE — Fere_err 7Bz » AIRML - F 2 EREEFHMENLE » AN FHESLAYCRC -
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fEsequence 1 A DU AN T 5 20 AL CRCESRATERD -

CFHE 341

‘uvm_do with(tr, {tr.crc err == 1;1})

g W HRIV DT R > AR ALZ Huvm_field_intZZRIEAE 2 40RAE FHZZE RIS > B2 8 A printefi&inf >
FERREERTEE A FIHE > ERARER TR SRR MR 75 2 A packfTTunpack# /F 1 BV FRL B T » X =77
AR H T[] -

UVMZEE] 72X — 5 > BRI E A mAZERRE T 11 AUVM_NOPACKHYIE KL EL

KA E 342

i src/ch3/section3.3/3.3.3/my transaction.sv

29 ‘uvm_object utils begin(my transaction)

30 ‘uvm_field int (dmac, UVM ALL ON)

31 "uvm_field int (smac, UVM ALL ON)

32 ‘uvm_field int (ether type, UVM ALL ON)

33 ‘uvm_field array int(pload, UVM ALL ON)

34 ‘uvm_field int(crc, UVM ALL ON)

35 ‘uvm_field int(crc err, UVM ALL ON | UVM NOPACK)
36 ‘uvm_object utils end
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{EFH EAUE RIS - i Tpacklunpacki(E » UVMER A SFEX M T XMETALLREE » @M 718 () REH
iy - UVMAYECEERENL A S HSZE— M TbitH 4

KEEHE 343

SJE  uvM
TR

//A=ABSTRACT Y=PHYSICAL

//F=REFERENCE,

S=SHALLOW,

D:

DEEP

//K=PACK, R=RECORD, P=PRINT, M=COMPARE, C=COPY
J/——mmm e AYFSD K R P M C

parameter UVM ALL ON = 'b000000101010101;
parameter UVM COPY = (1<<0);

parameter UVM NOCOPY (1<<1) ;

parameter UVM COMPARE = (1<<2);

parameter UVM NOCOMPARE = (1<<3);

parameter UVM PRINT = (1<<4);

parameter UVM NOPRINT = (1<<5);

parameter UVM RECORD = (1<<6);

parameter UVM NORECORD (1<<7) ;

parameter UVM PACK = (1<<8);

parameter UVM NOPACK = (1<<9);

X TbtHVE > bit0OFR 7 Rcopy @ bitl1FE7Rno_copy @ bit2FE7Rcompare > bit33E7Rno_compare ° bitdZE ~print > bit5FE R
no_print > bit6¥E Rrecord ¢ bit7FZ ~xno_record ° bit8Fxpack » bit9F Rno pack o FRAYTONSHTH » XEARNHTTIE -

UVM_ALL ONHJ{EZ’b000000101010101 » F7=F] H-copy ~ compare ~ print ~ record - packIfjgE ° recordlf
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THEE » (HEHR AR - FrLE BT 3% A /148 - UVM_ALL_ON|UVM_NOPACK4E 55 2 5000001101010101 © 3XEEUVM
TEHU T packiRIENT » B2 AbIt0 » HIE A1 » HHZIEbitSFT L HIUVM _PACK -

(% TUVM NOPACK J5 » #£4UVM NOCOMPARE » UVM_NOPRINT » UVM_NORECORD + UVM_NOCOPYZ#ET » 47|

Y MZcompare  print ~ record * copyFLIEE °
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*3.3.4 field automation 7= 5ifify 4t &

FELIR - 3 — itz VL AN > BCRliie £ 32 i DU PB4 eI SREY « 1 B R A B LUK i#ER 2 VL AN -
YIR— P EE VLANM > A2 st A vian_idF5Er (BAARR] DU ILDUIRKMEIHESR T - SRS AXEFES o Z5Clvlan_idSF
FEIE R TS —E 5 HEXNFEARER » rfRER A - T TE > I 1 Huvm_field 25172 K7t Tpackflunpack
HE A2 AR EWEYTEA R s S E A 2 UORSEEL

ChFsH 344

class my transaction extends uvm sequence item;
rand bit[47:0] smac;
rand bit[47:0] dmac;
rand bit[31:0] vlanl[];
rand bit[15:0] eth type;
rand byte ploadl[];
rand bit[31:0] crc;
‘uvm_object utils begin(my transaction)
‘uvm_field int (smac, UVM ALL ON)
‘uvm_field int (dmac, UVM ALL ON)
‘uvm_field array int(vlan, UVM ALL ON)
‘uvm_ field int(eth type, UVM ALL ON)
‘uvm_field array int(pload, UVM ALL ON)
‘uvm_object utils end
endclass
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FEREAA LG 18 DAy - = DUEE A4 Y 2

CFE 345

my transaction tr;
tr = new();
assert(tr.randomize () with {vlan.size () == 0;1});

PP E vianH B & E 4511 > At AFERBNIAEVLANIIS - =] DU A0 FRY G

KA HE 3-46

my transaction tr;
tr = new();
assert (tr.randomize () with {vlan.size () == 1;1});

PR PR E VIanHyA D F IR B A AR E X HADF T HIARA DA FENFE: o AUERER BRI - [ SRR
T BN TFEH TS A KN -

— PN ETHI T FIE

KEEE 347
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N i src/ch3/section3.3/3.3.4/my transaction.sv
4 class my transaction extends uvm sequence item;

5

6 rand bit[47:0] dmac;

7 rand bit[47:0] smac;

8 rand bit[15:0] vlan infol;
[

9 rand bit[2:0] vlan info2;
10 rand bit vlan info3;
11 rand bit[11:0] vlan info4;
12 rand bit[15:0] ether type;

13 rand byte ploadl];

14 rand bit[31:0] crc;

15

16 rand bit is vlan;

31 ‘uvm_object utils begin(my transaction)

32 "uvm_field int (dmac, UVM ALL ON)

33 ‘uvm_field int (smac, UVM ALL ON)

34 if(is_vlan)begin

35 ‘uvm_field int(vlan infol, UVM ALL ON)

36 ‘uvm_field int(vlan info2, UVM ALL ON)

37 ‘uvm_field int(vlan info3, UVM ALL ON)

38 ‘uvm_field int(vlan info4, UVM ALL ON)

39 end

40 ‘uvm_field int(ether type, UVM ALL ON)

41 ‘uvm_field array int(pload, UVM ALL ON)

42 ‘uvm_field int(crc, UVM ALL ON | UVM NOPACK)
43 ‘uvm_field int(is vlan, UVM ALL ON | UVM NOPACK)
44 ‘uvm_object utils end

50 endclass
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FEREAA LG 18 DAy - = DUEE A4 Y 2

KhFE 348

my transaction tr;
tr = new();
assert (tr.randomize () with {is vlan == 0;});

FERERIAEVLANI - B DU FHA MRy 52

REERE 3-49

my transaction tr;
tr = new();
assert (tr.randomize () with {is vlan == 1;});

{5t XA Z0HY VLANMG » FEFR T printi(ERS > 4DFECHIE ERFEIREYIR » FE T H comparepfi &S - 415 P M ransaction s
&) > Rz S IR e IR DA — 4
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3.4  UVMMHTEE S RYFZEH]

*3.4.1 IXE?TED{D/LA /g JLAR \FEIEEME

UVMIEA TR RNk B e T E H B « I THEE 2 AT > UVME LIRS Bor(E BAVIRE 251 S ERIATIIL
REEE  WRNTETEE 2R SRS ER - BUARTUREEEZUVM_MEDIUM - Fra R T% T
UVM_MEDIUM (#IUVM_LOW ) (= E#EWFTEIH K -

a] DL get report verbosity levelpl {5 E > componentdy TR & H{H

CRiFHE 3-50

virtual function void connect phase (uvm phase phase);
$display("env.i agt.drv's verbosity level is %0d", env.i agt.drv.get report verbosity level());
endfunction

XL R E— DR EARAE AT AR

KhgiEH 3-51

SR - uvM
TR
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typedef enum
{

UVM NONE = 0,

UVM_ LOW = 100,
UVM _MEDIUM = 200,
UVM _HIGH = 300,
UVM FULL = 400,
UVM DEBUG = 500

} uvm verbosity;

UVMigfitset report verbosity levelpHET 1% B MF E componentlYER A TR B {H - {Fbase_testd ffdrivery 48 F{HIX B
JUVM_HIGH (UVM_LOW - UVM_MEDIUM ~ UVM_HIGHM(Z BE# ¥ TED) (RRg -

KEEHE  3-52

{4 i src/ch3/section3.4/3.4.1/base test.sv

16 virtual function void connect phase (uvm phase phase);
17 env.1l agt.drv.set report verbosity level (UVM HIGH) ;
21 endfunction

TR EENFIERG [ > FrPAfE % Econnect_phase ¢ DA phase A RE A X NRET © (IRAZEHEENEMZERGIH - % E
HHijcomponentf TR HME » Hi 2 "] LAFEconnect phase” FHijifi ]

set_report_verbosity _level A X H M E A componentfEfE R  UVMIEIREFR AL T HY % B & Tset_report_verbosity_level hier » 1
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ftlenv.i agt K H T FTAHYcomponenty TUAR K B {H 1% E /Y UVM_HIGHAYHS Y -

ChFH 3-53

env.i agt.set report verbosity level hier (UVM HIGH) ;

set_report_verbosity levels= Y F > component A frA HJuvm_info7s HRAY(E B4 520 » 41X L=l R E R TR ERY
ID :

KEEHE  3-54

‘uvm_info ("ID1", "ID1 INFO", UVM HIGH)
‘uvm_info ("ID2", "ID2 INFO", UVM HIGH)

A2\ AT LL{E il set_report_id_verbosity (RS I3 [RIHVIDHYTUARE I (H -

ChEFE 3-55

env.l agt.drv.set report id verbosity ("ID1", UVM HIGH) ;

2t i EE“IDIINFO & R - (HEZ“ID2INFO A=K

191



A ERETEIREE EAH LAY )= U FH erk - EE A 70

5% 3-56

env.i agt.set report id verbosity hier ("ID1", UVM HIGH);

PR TAERIS IR ESN - UVMSFHEf ST iR BT R E

KgFE  3-57

<sim command> +UVM_ VERBOSITY=UVM HIGH

i -

<sim command> +UVM VERBOSITY=HIGH

FHY > BT DUHETCRERARIATZR “UVM &g -

E
&
o
W
><‘r

X PR
P E S TS SRR ISR E BE X E VUVM_HIGH - BT EFbase_test 1
set_report_verbosity level hierp{# - f8base_test & DL N /G componentfy T4 & 2 H14'E HJUVM_HIGH :

ChEiFsH 3-58

set report verbosity level hier (UVM HIGH)
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XA [E]Hcomponenti% BEAFH IR EREIEFE A - £ TR JH3eIER - B 7AEFEE (block) HJenv o HF> A HHY
AE - HEPHAHEEIURENAEDENAE - A AAAEERENUVM_MEDIUM - 75 55— N EXREFTA I E 2 AR ik
HVUVM_HIGH - @i 1% A [FenvAYTUARES A > o] DU i e 50 R i sk 5 S HTE -
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*3.4.2 EEFTHIEEN™EMH

B AFIUVME 7B - UVMBGAH YRS E &N © UVM_INFO - UVM_WARNING + UVM_ERROR -
UVM_EATAL © 3 POF#™ B FT L B AR SR G - 415 S drivert AT HIUVM_WARNING 777 UVM_ERROR - AT bl FA401 T 6k
4 :

KEEE  3-59

{4 i src/ch3/section3.4/3.4.2/base test.sv

16 virtual function void connect phase (uvm phase phase);

17 env.i agt.drv.set report severity override (UVM WARNING, UVM ERROR);

18 //env.i agt.drv.set report severity id override (UVM WARNING, "my driver", UVM ERROR) ;
19 endfunction

BAfFEmy driverf G541 NiE4a] :

CFHE 3-60

4t src/ch3/section3.4/3.4.2/my driver.sv
29 ‘uvm_warning ("my driver", "this information is warning, but prints as UVM_ERROR")

WRANERNLE - A2 FH Rz
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UVM WARNING my driver.sv(29) @ 1100000: uvm test top.env.i agt.drv [my driver]this information is

(B CREE A3-580 N B » Mt ¢

UVM ERROR my driver.sv(29) @ 1100000: uvm test top.env.i agt.drv [my driver] this information is we

Bk B M A LU BT component N AR M E HVIDEE(E A -

KEiFH  3-61

env.l agt.drv.set report severity id override (UVM WARNING, "my driver", UVM ERROR) ;

S51&BIIREARRE > UVMATRALE) TR E M E kT - MEMES AR - —8&H H X3 N component N {# > A2
YA -

B EM ] DA E e ST seEl - AR

KEFHE  3-62

<sim command> +uvm set severity=<comp>,<id>,<current severity>,<new severity>
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WS #3-60 ] LU FH AN MY e ST T4V -

ChFH 3-63

<sim command> +uvm_ set severity="uvm test top.env.i agt.drv,my driver,UVM WARNING,UVM ERROR"

GHEEFTARIID - A LIFIdIAE ] _ALL_

KhgiFsH 3-64

<sim command> +uvm_ set severity="uvm test top.env.i agt.drv, ALL ,UVM WARNING,UVM ERROR"
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*3.4.3 UVM ERRORZFH|A—EH ELE ()

N

Luvm_fatalt i - FoRHI T E2antiiR > (TES S EEIE - UVMIEREFFUVM_ERRORAFE—EHER 4 HRTHE « XL
REIRHEAH - WFEAMNARE] - AR EH T AEAVUVM_ERROR - HEXEFHRE L A DI Ebughfe 17 - ARSI E T AR
NEZAKR - LA PSR E » A FEFTA R objection i HH

SEPX N INEERY Eset_report max_quit_countpl#y » EEFH Y -

Ch/EH  3-65

N i src/ch3/section3.4/3.4.3/base test.sv
21 function void base test::build phase (uvm phase phase);
22 super.build phase (phase);
23 env = my env::type id::create("env", this);
24 set report max quit count(5);
25 endfunction

AR IER M EE R ES - JHISHUVM_ERRORK, » ZHARH » BRI FHES

# --- UVM Report Summary —---
#

# Quit count reached!

# Quit count : 5 of 5
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FEMR A B Y% E 730 5 base_testtp 20 o ZOERMIAAH B Sbase_testF [FAF1EE T » MDA FIHEVRE A © Y6 > B
T {Fbuild phase” 4} » {FHAtphasel% Bt & 7] LAY -

Siset_max_quit_countF ¥ N Y Eget max quit_count » A DU TEEYFTHVE HFE o QR EEONZF R TEIEHIZ /D
UVM_ERROREFA=IRHFE -

KA HE  3-66

function int get max quit count();

PR TS P s Hset_max_quit_counti% B4 » A LIFEaS1THIKER T HE

KEFE  3-67

<sim command> +UVM MAX QUIT COUNT=6,NO

Hp S — S H6FonBHEIE - 1158 =D SENOF R ERA T LI EmA IR B R A EE > H{EE AT LUZYES -
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*3.4.4 REITEIIER

£ E—Ti - HUVM_ERRORAF[—ELEN > fILIHZRUTE « T - B ANEEUVM_WARNINGHY - o] DU

&' Eset_report_severity actionp{#SEIEUVM. WARNING I A 47 B #1

ChFE 3-68

N4 i src/ch3/section3.4/3.4.4/base test.sv

16 virtual function void connect phase (uvm phase phase);

17 set report max quit count(5);

18 env.l agt.drv.set report severity action (UVM WARNING, UVM DISPLAY|UVM COUNT) ;
24 endfunction

#A BARS o B Diflenv.i_agt.drviiJUVM_WARNINGHI A Z( 11T H AR o set_report_severity _action5AHN Y2 A IEFH 5= ¢

CHEHE  3-69

env.l agt.set report severity action hier (UVM WARNING, UVM DISPLAY| UVM COUNT) ;

Pt Heny.i_agtje H NPT 45 :SHYUVM_WARNINGI A ET4 HARH -
set_report_severity action fzset report_severity action_hierf 55— %R T /2 UVM_WARNINGY| » A 0] DI/ZUVM_INFO >
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UVM_ERROR - f£ERIAESE T » UVM_ERRORELEAIA T GEITIT4YT o AIRFEE MG H bR - aJ 2L

KhgEs 3-70

env.i agt.drv.set report severity action (UVM ERROR, UVM DISPLAY) ;

PR 7N E R TSN o i A DR A ID A T

KFs 3-71

env.i agt.drv.set report id action("my drv", UVM DISPLAY| UVM COUNT) ;

AAHSIEID ymy _drviyFE(E EAIAZRTEH - T EUVM_INFO » £ ZUVM_WARNINGE; % /ZUVM_ERROR -
UVM_FATAL -

set_report_id_action[F]A£ A H LT IE A 7=

KFE  3-72

env.li agt.set report id action hier ("my drv", UVM DISPLAY| UVM COUNT) ;
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PR 1 o3 n T EMERIID I TSN - UVMIESCRAE B TR GHER I TR E

KFH 3-73

env.i agt.drv.set report severity id action (UVM WARNING, "my driver", UVM DISPLAY| UVM COUNT);

SR BT R EIAEA £ VB

KhgFH 3-74

env.i agt.set report severity id action hier (UVM WARNING, "my driver", UVM DISPLAY| UVM COUNT) ;

UVMSZRHEan ST IREITE H R - &= ¢

KEE  3-75

<sim command> +uvm set action=<comp>,<id>,<severity>,<action>

RS §3-73 Rl LU R A0 MY ST TS 40U

CHEHE 3-76
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<sim command> +uvm set action="uvm test top.env.i agt.drv,my driver,UVM NG,UVM DISPLAY|UVM COUNT"

EEEIHTARVIDIEE > 7] PAEH_ALL_fUEID ¢

KFE 3-77

<sim command> +uvm_ set action="uvm test top.env.i agt.drv, ALL ,UVM WARNING,UVM DISPLAY|UVM COUNT"
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*3.4.5 UVMAIWT SIhHEE

HARFF AR > W SAThRE IR A B — P IRE - P T » PSR E AR E — W - BREFRITEARS - (F 1k
(HE > St ASERAF - I TR -

W s DAE A EM A Bty S TR E - AR ESARE T ZUAE » U T HRRX I E T AHAE - UVMSZRFIN R
THEE - SHATEIW SR - BoE IR E - A E R

Kh%Fs 3-78

N i src/ch3/section3.4/3.4.5/base test.sv

16 virtual function void connect phase (uvm phase phase);
17 env.1l agt.drv.set report severity action (UVM WARNING, UVM DISPLAY| UVM STOP);
23 endfunction

(i Bl BiEA] > Yenv.i agt.drviEHHEIUVM. WARNINGHT » T7EHE IR E » HFARXGES - XEHAF]T
set report_severity actionplEy > 53.4.47525(0L - FIE F > 3447 FHIY Y RE

KFE 3-79

env.i agt.drv.set report severity action (UVM WARNING, UVM DISPLAY| UVM COUNT) ;
env.i agt.set report severity action hier (UVM WARNING, UVM DISPLAY| UVM COUNT) ;
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env.i agt.drv.set report id action("my drv", UVM DISPLAY| UVM COUNT) ;
env.l agt.set report id action hier ("my drv", UVM DISPLAY| UVM COUNT) ;
env.l agt.drv.set report severity id action(UVM WARNING, "my driver", UVM DISPLAY| UVM COUNT) ;
env.li agt.set report severity id action hier (UVM WARNING, "my driver", UVM DISPLAY| UVM COUNT);

HERH AP HYUVM_COUNTE Y UVM_STOP > 5t AT LASE B N YW s Dk » X EA S04 -

[EIREEY - A DIE 1T I EUVMET A

ChSFH 3-80

<sim command> +uvm set action="uvm test top.env.i agt.drv,my driver,UVM WARNING,UVM DISPLAY|UVM ST(
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*3.4.6 REit(EES AT

BOATESL T - UVMZRUVMLINFOZE(E B Bon ekt (Ambis:) b o S ESSRICR Bonte ik ey (E EIE
HHE— > HESCARTPRYDORE  (HEXHEX RS T FrARYUVM_INFO ~ UVM_WARNING ~ UVM_ERROR ;zUVM_FATAL -

UVMHE R E (5 2 it e H ESCRHYZHRE

KHEEs  3-81

4 i src/ch3/section3.4/3.4.6/severity/base test.sv
16 UVM FILE info log;
17 UVM FILE warning log;
18 UVM FILE error log;
19 UVM FILE fatal log;

20 virtual function void connect phase (uvm phase phase);

21 info log = S$fopen("info.log", "w");

22 warning log = S$fopen("warning.log", "w");

23 error log = Sfopen("error.log", "w");

24 fatal log = Sfopen("fatal.log", "w");

25 env.1l agt.drv.set report severity file (UVM INFO, info log);

26 env.l agt.drv.set report severity file (UVM WARNING, warning log);

27 env.1l agt.drv.set report severity file (UVM ERROR, error logqg);

28 env.l agt.drv.set report severity file (UVM FATAL, fatal log);

29 env.1l agt.drv.set report severity action(UVM INFO, UVM DISPLAY| UVM LOG);

30 env.li agt.drv.set report severity action (UVM WARNING, UVM DISPLAY|UVM LOG) ;

31 env.1l agt.drv.set report severity action(UVM ERROR, UVM DISPLAY| UVM COUNT | UVM LOG) ;
32 env.l agt.drv.set report severity action (UVM FATAL, UVM DISPLAY|UVM EXIT | UVM LOG);
42 endfunction
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Bt RFenv.i agt.drviJUVM_INFO*#iH Fljinfo.log » UVM_WARNING H £lJwarning.log * UVM_ERROR#4iH Fllerror.log »
UVM_FATAL#H #l|fatal.log - X HFH %I T set_report_severity fileplEy - XD piEqEIFEA HEB T IE AR G

5 s  3-82

env.i agt.set report severity file hier (UVM INFO, info log);

env.l agt.set report severity file hier (UVM WARNING, warning log);

env.i agt.set report severity file hier (UVM_ ERROR, error log);

env.i agt.set report severity file hier (UVM_ FATAL, fatal log);

env.l agt.set report severity action hier (UVM INFO, UVM DISPLAY| UVM LOG);

env.i agt.set report severity action hier (UVM WARNING, UVM DISPLAY| UVM LOG);

env.i agt.set report severity action hier (UVM ERROR, UVM DISPLAY| UVM COUNT |UVM LOG) ;
env.l agt.set report severity action hier (UVM FATAL, UVM DISPLAY| UVM EXIT | UVM LOG) ;

Eai A Rrenv.i_agt k H R 25 s R U (F 5 73 Sk B B Y HESC R

R AR E R IR E A E Y H SRS - UVMAR o] DURTEA [FIRYIDRIL EA [F]HY H S5

g5 HE  3-83

{4 i src/ch3/section3.4/3.4.6/1id/base test.sv
16 UVM FILE driver log;
17 UVM FILE drv log;
18 virtual function void connect phase (uvm phase phase);
19 driver log = $fopen("driver.log", "w");
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20 drv_log = Sfopen("drv.log", "w");

21 env.il agt.drv.set report id file("my driver", driver log);

22 env.1i agt.drv.set report id file("my drv", drv log);

23 env.l agt.drv.set report id action("my driver", UVM DISPLAY| UVM LOG) ;
24 env.i agt.drv.set report id action("my drv", UVM DISPLAY| UVM LOG);

29 endfunction

30 virtual function void final phase (uvm phase phase);

31 $fclose(driver log);

32 $fclose(drv_log);

33 endfunction

X EHFE] T set_report_id_filepfi&y » X RAEEIAMEH A ZET AT =

ChEiFH  3-84

env.l agt.set report id file hier("my driver", driver log);

env.i agt.set report id file hier ("my drv", drv log);

env.i agt.set report id action hier ("my driver", UVM DISPLAY| UVM LOG) ;
env.l agt.set report id action hier ("my drv", UVM DISPLAY| UVM LOG) ;

EAtACh Rrenv.i_agt ke BN AA 45 AV RS B P ID Y my _driverfy i Fdriver.logt > fEIDymy_drvEyi i Fldrv.logH -

UVMA A] LURE™ B MDY 4 & R I E A [F Y H S

KhEH  3-85
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N i src/ch3/section3.4/3.4.6/1id severity/base test.sv
16 UVM FILE driver log;
17 UVM FILE drv_ log;

18 virtual function void connect phase (uvm phase phase);

19 driver log = S$fopen("driver.log", "w");

20 drv_log = S$fopen("drv.log", "w");

21 env.i agt.drv.set report severity id file (UVM WARNING, "my driver",driver
log);

22 env.i agt.drv.set report severity id file (UVM INFO, "my drv", drv log);
23 env.l agt.drv.set report id action("my driver", UVM DISPLAY| UVM LOG) ;
24 env.1i agt.drv.set report id action("my drv", UVM DISPLAY| UVM LOG);

29 endfunction

X B E] T set_report_severity id_file » ‘& [EfEHA HEE I IEREY =

S5 #E  3-86

env.i agt.set report severity id file hier (UVM WARNING, "my driver", driver log);
env.l agt.set report severity id file hier (UVM INFO, "my drv", drv_ log);

env.i agt.set report id action hier ("my driver", UVM DISPLAY| UVM LOG) ;

env.i agt.set report id action hier ("my drv", UVM DISPLAY| UVM LOG) ;
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*3.4.7 EHIFTEIE RHITTH

3.4.4 ~ 3.4.5 ~ 3.4.6 = TTR2IHEIFTEIE BTN 25 hkset * actionfyHIFIN A - TEit 2 UVM _DISPLAY > X E2UVM _COUNTEY,
HEUVM_LOG » #i2UVMNNEE XHY—FTH -

UVMEHIE )TN LT T

KFHE 3-87

typedef enum
{

UVM_NO ACTION = 'b000000,
UVM DISPLAY = 'pb000001,
UVM_LOG = 'b000010,
UVM_COUNT = 'b000100,
UVM_ EXIT = 'pb001000,
UVM_CALL HOOK = 'b010000,
UVM_STOP = 'b100000

} uvm_action type;

Sfield automationf/[# - E K UVM_ALL_ONZE{L] - X H I EUVM_DISPLAY %% XN —NEEL - AEHITTHHE A FERL R
& o B A EIEVIT Y AT PAE R B ry T A & —ile

g5 3-88
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UVM DISPLAY| UVM COUNT | UVM LOG

HPUVM_NO_ACTIONZEAH{EM#(F : UVM_DISPLAY EhitH#brAE it £ UVM_LOGE R # HESL R > ERETLIE
R R EL 1 HESX M - UVM_COUNTZ/E it H i UVM_EXIT/Z ERER M H © UVM_CALL_HOOKJZ & i — =l
P& » UVM_STOPEEIE{TH » #E A 1T A -

BRI T » UVMILE T4 FE9T -

ChFE 3-89

K - uvM

TR

set severity action (UVM INFO, UVM DISPLAY) ;

set severity action (UVM WARNING, UVM DISPLAY) ;

set severity action (UVM ERROR, UVM DISPLAY | UVM COUNT) ;
Set_severity_action(UVM_FATAL, UVM DISPLAY | UVM EXIT) ;

MUVM_INFO[UVM_FATAL - #i=Hith Efr AR © UVM_ERRORZ{EN{TEBR T EEsHITE H iR + I
UVM_FATALKf=HERHGE -

A EAERNITY > oI DASCERKRATINEE o 413.4. 17T R A i B BB TSR FE I B R4 P FEb(5 BT > X DIhRE R DA
WL E S UVM NO ACTIONSRSZHY :
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LhgEH 3-90

{4 i src/ch3/section3.4/3.4.7/base test.sv

16 virtual function void connect phase (uvm phase phase);
17 env.1l agt.drv.set report severity action(UVM INFO, UVM NO ACTION) ;
18 endfunction

TRFRANTURER T2, > 2 AU ES » env.i_agt.drvEYFTARYuvm_info(E BEA St -
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3.5 config dbi/[#]

3.5.1 UVMHRYRERE

FEAIEF 23 ELS 4 » —>component (Tmy_driver) i get full name () pi&A] LISE]FicomponentHEEEE

ChgFHE 391

function void my driver::build phase();
super.build phase (phase);
$display("%s", get full name());
endfunction

PR B A B A 34T RN E R G i my_driverdt > Bl 2 FTEIHSRAVE Fuvm_test_top.env.i_agt.drv ©
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uvim_ftop

new (" top ".null)
— (uvm_root)

uvm_test top

new ("uvm test top", this)
M (my casen)

env
(my env)

new ("env".this)

new ("i agt".this) new("o agt" this)

1 agt mdl scb o agt
(my agent) (my_model) (my scoreboard) (my_agent)

new ( "mdl".this) new ("scb".this)

sqr drv mon mon
(my_ sequencer) (my_driver) (my_monitor) (my_monitor)
new("sqr", this)  new("drv". this) new("mon", this) new("mon", this)
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B34 UVMY #4542

N T IIE > EI3-4F{EH T newk T factory = create J7 FR AN L] o FEXREF » uvm_test_topSZ il LEfHY 2
uvm_test_top » XA FREHUVMAErun_testif H ZF5ERY © uvm_topHJH4 2 top_ » (HZAE B RESEAVET % - A= BRI
DAF 0 T A B R Muvm._test_topHAARVERTE -

PSRN S E NERGEHA R » @R EENTE D - ME3-4thfymy_casenBEK > drviNERE5 )72
env.i agt.drv » HAEN T'my casenfYFE W IE& L Fenv.i agt.drv o LI drviTnewl 5 @ FE AR Edrv » [fjZdriver » B[] :

CFE 3-92

drv = my driver::type id::create("driver");

A Z2.drviEmy_casenFk > R RZEMIR A Eenv.1 agt.drv » (HEEZ{EZE [ env.i_agt.driver » fE4FHYHRES > i - XML EXS
HBUER Z R 2 A —BHF RN Z R ER T -
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3.5.2 set5gettkEIZ=E]

config_dbi/LHFTAEUVMELIE-F- S [H{E ST - TA Tl EEROT HBHY © setthEUEZT(E > Mgetti&UEUX(E » AHEHR I
A FIHYbuild_phasetf /] DA I T 5203 (E -

ChFE 3-93

uvm_config db# (int) ::set(this, "env.i agt.drv", "pre num", 100);

HAp S — RIS S HU SR AR B AREd (2 - SILREGSHY HARA RS « B— DS EuJUE —>uvm_componentsi
PIETEST » 5B =S ETE SR BIRIEREE - B =R —Me5 - AU MER L 48 HAR PRy AR » SB00 2
HUEEIKEMNIE -

fEdriver1Hybuild_phase(si F41 5 =(UL(E

CREFHE  3-94

uvm_config db# (int) ::get (this, "", "pre num", pre num);

get lLE PV E— NSRS N SEELGHERA R - B— PSEHIE—uvm_componentSEFIFIEE » 58— NSE]
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2 N

AN LS BIRYES T - F— D SEHOLE I this > LB DS — PN ZENFR & » B E0Eseteld
FHISE =28 X DSE AR UL - SIS HIEZ B LE -

EE2EEAFIT-rh > {Etop_tbrhiE S config_ dbHLfHsetel &% B virtual interfacellsf > setpkE i EE—SEC null « FEXFRFT
UVMZ H it — 2 EE i uvm_root & get () Blluvm_top - #itjifis » DL EIAR T RENHY

CREEHE 395

initial begin

uvm config db# (virtual my if)::set(null, "uvm test top.env.i agt.drv", "vif", input if);
end
initial begin

uvm_config db# (virtual my if) ::set(uvm root::get(), "uvm test top.env.i ag t. drv", "vif", input
end

BEZAset bR B — N RIEE SRS SR A B SR - A8 AR NI A BT build_phased o] DB 41 NV 7 =04 E
env.i agt.drvifipre num maxHJ{g :

CHEHE 3-96

uvm_config db# (int) ::set(this.env, "i agt.drv", "pre num max", 100);
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fthis®F #i ) T this.env » 55 - PNZ¥Emy driverfH i FenvAIER£E -
set &Y S A] DA R XS /amy 0 R » FIRERY > getp iyt o] DL o fEdriverffJbuild_phase :

KFHE 397

uvm_config db# (int) ::get (this.parent, "drv", "pre num max", pre num max);
2
uvm_config db# (int) ::get (null, "uvm test top.env.i agt.drv", "pre num max", p re num max);

XEEE R DR - R BTN TR TR e SR LA RS - it @R EE AR TN EE « (HEXMEAT
HAR—TRL > 356 TTh M HE R —FF R -

set fe getbl AL 58 = NS EA DL S get bR BT P B NS EA—FF - EIUDNSEEpre_num » JI2 5 =PZEA[2UEp_num » H
T {RFrsetflget 55 = NSd—2 BN

ChFsH 3-98

uvm config db# (int) ::set (this, "env.i agt.drv", "p num", 100);
uvm_config db# (int) ::get(this, "", "p num", pre num);

ZRRELAT DAL > AT DOXARERAR © sk =282 0UF T —EHE - (F L5 T RS - XAEFEIUAT DUENE - B2 - BT RE
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NFE > K=HEAERE LB T X » HEGR=IRFVURRLES T 0 o FU—FF EHEE VI ISR =U T FK -
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*3.5.3 Hli&getiEn]

set S get Ll E—REE B BN HEL > (BEFEFLEER T - S0 LLE Aseti A getiEr] - BIE#Egetita] -

F3. 1.5 42 S5uvm_componentff =Y 720 » 4 2252 K field automationf/ ] Suvm_componentt/|fHAY4E & - 1% FEmy_driver

AR A8 Epre num ¢ FEE(H Fuvm field int3ZFjfield automationf/| ] :

KEE  3-99

N4t src/ch3/section3.5/3.5.3/my driver.sv

7 int pre num;
8 ‘uvm_component utils begin(my driver)
9 ‘uvm_field int(pre num, UVM ALL ON)
10 ‘uvm_component utils end
11
12 function new(string name = "my driver", uvm component parent = null);
13 super.new(name, parent);
14 pre num = 3;
15 endfunction
16
17 virtual function void build phase (uvm phase phase);
18 ‘uvm_info ("my driver", S$sformatf ("before super.build phase, the pre num is %0d4d", pre num), T
19 super.build phase (phase);
20 ‘uvm_info ("my driver", Ssformatf ("after super.build phase, the pre num is %0d", pre num), T
21 if('uvm config db# (virtual my if) ::get(this, "", "vif", vif))
22 ‘uvm_fatal ("my driver", "virtual interface must be set for vifl!!!")
23 endfunction
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i FHuvm_field inty3:fif > 7 HATbuild phase & Fsuper.build phase () - HLE]LIEEE{Tbuild phase AL TN getiBf) :

ChgE% 3-100

uvm_config db# (int) ::get (this, "", "pre num", pre num);

X EHFy5Ebuild phase i fYsuper.build phaselZf] » 1T FdriverfJsuper.build_phaselsf » < H 2L {TeetiER] o XFETEAYHT
8 P B » my_driveri1{s Huvm_component_utils7ZEMHF 5 55 > pre_nump i fsE Fuvm_field intZ0E M 5 B = 1E I HsetelEl
FIHEE - settRETE = NSRS Fgetth & P A B HYHFAH—2 > Bl Epre num - FrA BT - SIRUGEX PR NSERT DA
— % HERGFIIEN NAE—8 - FIUNEREERULY » AEFT (2051 - H— Pk RUEFE -

B AN et B AT « IR TFoseti e » MH 1A -GS -
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354 BEERNZEHINE
ERTENETE I - #EAE— > IR o (R EANEE LR M IR BASEEMEE ?

FEBSRAE T - XA DIARRCA I 20 NEVAFIUA T —EHE - BRFUHCEASER - BEXEEEMETER - 22 UE
PIROTERAAENTHERY © —E DAEIRIIN [ AR > ST WEIRYE B Sm VA - SRS EH SN > NG (E AR -
BRI RIS s - KE AR+ ZRREREN WD EE NSRS IR > SE—NEEANEER THEE
i > B 2 TSI — B > tEtE@ s B NI ez > T [RAI /e » UVMA RIS M5 7ARALH] -

FEE3-41 > {E4duvm_test_topAllenv &N driverfypre num{Y{EHTT % E * fFuvm_test_top HHVIREEHLI N

%55 3-101

i src/ch3/section3.5/3.5.4/normal/my case0.sv
32 function void my caseO::build phase (uvm phase phase);
33 super.build phase (phase);

39 uvm_config db# (int) ::set (this,

40 "env.i agt.drv",

41 "pre num",

42 999) ;

43 ‘uvm_info ("my case0O", "in my case0O, env.i agt.drv.pre num is set to 999",UVM LOW)
{Eenvi I EIERAIT -
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KEEHE  3-102

4 i src/ch3/section3.5/3.5.4/normal/my env.sv

19 virtual function void build phase (uvm phase phase);

20 super.build phase (phase);

31 uvm_config db# (int) ::set (this,

32 "i agt.drv",

33 "pre num",

34 100) ;

35 ‘uvm_info ("my env", "in my env, env.i agt.drv.pre num is set to 100",UVM LOW)
36 endfunction

Al 2. driver PR EVEIHIEE 10028299908 ? FHZEE999 - UVMMUE B » AL 2 ERVLeduils - X EHETIEHZEEUVM
AL E > BFEITIRSS fSuvm_top » NIANEHEELE © uvm_test_topfIEXE S Tenvity > Arlluvm_test topthiyset k&I LT

ey o

AR E A LB » A FenvaiKii > uvm_test_top (my_case) EHEATHF » & fEuvm_test_topHiLE A A
Fldefault_sequence » MITTAERZ A FEHIMAIRHFIER Xt Tenv » Effuvm_test topH P o AIFE » X PenviRAHLA
FECHER  RATREER AT LT — IR BT a8 HAVIESR o ST X PRS- R H SRR 55
Ko Ao EE S lenv R ZHELHRIISENG ? AR RN GHNT - LR EEATEHE Euvm_test_topf/Jbuild_phaseHf 8 ixf setbk %11y
FFAEEL - LA - UVMEX B DEARRT ) B oR T 17 R EER -

FIEE e AT settRET T — NS ED Y thisHE OTHY » B R AsettRETHTE — NS ECN Ethis=WI{A[UE ? ftikuvm_test_topfyset
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/55 3-103

N i src/ch3/section3.5/3.5.4/abnormal/my case0.sv
32 function void my caseO::build phase (uvm phase phase);

33 super.build phase (phase);

39 uvm_config db# (int) ::set (uvm_root::get (),

40 "uvm test top.env.i agt.drv",

41 "pre num",

42 999) ;

43 ‘uvm_info ("my caseO", "in my caseO, env.i agt.drv.pre num is set to 999", UVM LOW)
fenviysetifa) & :

CHEFE 3-104

N4t src/ch3/section3.5/3.5.4/normal/my env.sv

19 virtual function void build phase (uvm phase phase);

20 super.build phase (phase);

31 uvm_config db# (int) ::set (uvm_root::get (),

32 "uvm test top.env.i agt.drv",

33 "pre num",

34 100) ;

35 ‘uvm_info ("my env", "in my env, env.i agt.drv.pre num is set to 100",UVM LOW)
36 endfunction
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XFPE LT > driverfG 2HYpre_numAYEZ100 o f T setpiEVE— 1S5 Euvm root : : get () » FRDLZE AT T
uvm_top ° FXFF R T - HEELLEZHES AN [E] - UVMHAYbuild phasef®H _E FHLfTHY > my caseOHYbuild phasessFmy enviy
build phaseff.{T - FrlAimy envYfpre numAViEEEfG » HIEEK VAL E °

fR4luvm_test topHisettHEIHYE— S8 this » [flenvisetpiEHVEE — PS8 Zuvm root : : get () - FiLdriveriFEIHY

pre_numfY{EHF 100 B envtsetti &Y ZF{E AR T uvm_top » FEUVMA th B R HI LS -

AL > TEIeAn] > 75 8 FseteR BT HEE — DS ENZ R E [ Hthis - £ A EthistEEAYE L T (AfEtop_tbH ) > {FHnull
& uvm root : :get () o
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355 FE-ERNSELE

HEEICRER RN - B2EERAsetZE ML + BT E—ERE - ETTELRA - R EILE -

CREE 3-105

uvm_config db# (int) ::set(this, "env.i agt.drv", "pre num", 100);
uvm config db# (int) ::set(this, "env.i agt.drv", "pre num", 109);

=4 BB A EI AL B build_phasetif - driverfg Z3REVEIVERF=/2109 © & BRIV A EEER T 2E
sAI > AR X - HEF R E M

pre_numE99%l Ml L FIBIFR I E VT » FAATEI %Ml F B 4 S R EA - TP AR R R4 EIE ?

ChFE 3-106

class casel extends base test;
function void build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (int) ::set(this, "env.i agt.drv", pre num max, 7);
endfunction
endclass

class case99 extends base test;
function void build phase (uvm phase phase);
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super.build phase (phase);
uvm_config db# (int) ::set(this, "env.i agt.drv", pre num max, 7);
endfunction
endclass
class casel00 extends base test;
function void build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (int) ::set(this, "env.i agt.drv", pre num max, 100);
endfunction
endclass

P

AITTEI99 1~ F (3] Ibuild_phase B FIEREAREIVIE A) » XA ARS AT RIEE RN - RV AReRINE —K » 9% FH {1
§1 > pre_num_maxHY(EZEARL6 » HB 2 FREHEO MNINHK B A A Y seti B AJETIES » BUZALFENSRIAY - M1 B2 Z IS - 56
WE R SACREH — NE N2 EAERE ) R — 5 HEE - REEHRAE 2 M5 HIE © XN RIS 73282 T base_testfy
build phase {i Fficonfig db : : setH{TILE & XAE > base test)R4E >k casel ~case99{EH{Tsuper.build phase (phase) I >

U TIRE

g sE  3-107

classs base test extends uvm test;
function void build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (int) ::set(this, "env.i agt.drv", pre num max, 7);
endfunction
endclass
class casel extends base test;
function void build phase (uvm phase phase);
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super.build phase (phase);
endfunction
endclass

class case99 extends base test;
function void build phase (uvm_phase phase);
super.build phase (phase);
endfunction
endclass

{EHEN T 100 MNIHR A - MHRAFEX 25

ChS/FE 3-108

class caselO0 extends base test;
function void build phase (uvm_phase phase);
super.build phase (phase);
uvm_config db# (int) ::set(this, "env.i agt.drv", pre num max, 100);
endfunction
endclass

case100Fbuild_phasefH =41 N/ RESHLE T AKX ¢

CRFHE 3-109

uvm _config db# (int) ::set(this, "env.i agt.drv", "pre num", 7);
uvm_config db# (int) ::set(this, "env.i agt.drv", "pre num", 100);
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RIS R PSRN > JSEiconfig db © ¢ setAI{ELRH 24 fhdriver{S 2] -
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*3.5.6 FEEALHVIRE SIRAL

FEEB-4FRATUVMAR 1 » driverfE&{% Huvm_test top.env.i agt.drv ° fFuvm_test top > envE i agtd - Yfdrivertf gy Lb25 &
i@itconfig dbHLEAFTINEG » MR ERAEE - HESFHA M component » #lIscoreboardd » YfdriverffyH:Ebar & (i F config dbif L7
HITIE - WFRIEERIVILE. -

FEmy_driverd1 (i Hconfig db : : getiR{SH A (TR componenti% B 45my_driverfySE] » PR EARVIREL - (A ZAEH MY
component » [1{Ereference modelFRHH Alcomponent 1% B 45my _driverfYSEHE » FRVIEE LLAVIRAL -

BUHTIFEANNEE - FEFANEEsettQEI 26— IS4 - LifEscoreboard 1% Edriver - {pre_numy{] -

CR/EHE 3-110

{4 i src/ch3/section3.5/3.5.6/set/my scoreboard.sv
18 function void my scoreboard::build phase (uvm phase phase);

22 uvm_config db# (int) ::set(this.m parent,

23 "i agt.drv",

24 "pre num",

25 200) ;

26 uvm_info ("my scoreboard", "in my scoreboard, uvm test top.env.i agt.drv.pre num is set to 20(

27 endfunction

B -
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KEEsE 3-111

function void my scoreboard::build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (int) ::set (uvm_root::get (),
"uvm test top.env.i agt.drv",
"pre num",
200) ;
endfunction

TVelRt G2 # R T AN IRRE © AEUVMAR 1 > build_phase/& H_Eff MATTHY > (E/23 T EI3-4FTREYUVMA R -
scbS5i_agthh T [E—Zalt - UVMIFI A IS tHE—%5HYbuild_phaseH T » ATLAmy_driver{E3RENSE{ERT >
my_scoreboardfJbuild_phase FJREC 4T T » L ATREIRAIALT » ATl > XFOIEEZRMIZE - A —ERINE > Nz o X F 5
YR -

JEEEAFRE A TR B HE —E NS5 - 1% Freference model 3k Hdriverffpre_numi{g :

KHEEE 3-112

i src/ch3/section3.5/3.5.6/get/my model.sv
21 function void my model::build phase (uvm phase phase);
22 super.build phase (phase);
23 port = new ("port", this);
24 ap = new("ap", this);
25 ‘uvm_info ("my model", S$sformatf ("before get, the pre num is %0d", drv_pre num), UVM LOW)
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26 void' (uvm config db# (int) ::get(this.m parent, "i agt.drv", "pre num", drv_pre num));
27 “uvm_info("my model", S$sformatf("after get, the pre num is %0d", drv pre num), UVM LOW)
28 endfunction

W -

CFHE 3-113

void' (uvm config db# (int) ::get (uvm root::get (), "uvm test top.env.i agt.drv",
"pre num", drv_pre num)) ;

X PR ZCES B DUIERA S 2% B I pre_numiy{E -

FEE LRHRE AT ATE FE L1500 T ##faconfig db & & setHYJT5R o HIHIAYHIF{Ereference models 3k Hdriverfypre_numHJ{E » 415
AR > TR BRI IT2 > AL FREAENAH G it cofig db : * setsypl|25reference modelfldriveri% Epre numf{J{E -
[ S EUE R E B E AR ER P SRIE a7 SRV AT REME « (RIBL » JEEARVIREUAT MRS IR & 2N

(UVMIEE i) FRE(E A A — 240 - B/ eonfig db ¢ setfyJTA
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*3.5.7 config_dbHHINTHEECTTHY SR

FELLRTRTARIETT-41 - fEconfig db © * setiR(Ei} » HEE T NSEFEME AL 152 BERVEREE - [E5EPR BT AT DA TR BEoe BEAYER 1 -

config dbiJLFIFRHENT AT SCHF -
2.5.27711Jtop_tb.svi » (i FHSEEE PR I B virtual interfacefY(CHE U0 T ¢

ChiFHE 3-114

initial begin

uvm_config db# (virtual my if) ::set(null, "uvm test top.env.i agt.drv",
"vif",input if);

uvm_config db# (virtual my if) ::set(null, "uvm test top.env.i agt.mon",
"vif",input if);

uvm_config db# (virtual my if)::set(null, "uvm test top.env.o agt.mon",
"vif",output if);
end

(BRI ZEACET - A DRSS —FIEE —PsetiBa] &3 —set ¢

g s  3-115

{4 i src/ch3/section3.5/3.5.7/top _tb.sv
53 initial begin

54 uvm_config db#(virtual my if) ::set(null, "uvm test top.env.i agt*", "vif", input if);
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55 uvm config db# (virtual my if)::set(null, "uvm test top.env.o agt*", "vif", output if);
56 ‘uvm_info ("top tb", "use wildchar in top tb's config db::set!", UVM LOW)
57 end

AL =P Ey

CHFE 3-116

initial begin

uvm_config db# (virtual my if) ::set(null, "*i agt*", "vif", input if);
uvm_config db# (virtual my if)::set(null, "*o agt*", "vif", output if);
end

I ETERA R T WS FRERIEHE T E - B8 > A BT - BRI EEERREAIRE B Ik ER R LS
FAZEE o PRIBE R DRI P SRV A IR BN T - SNIRANEEE S E LR iR - f£—PIHAT - A
AR N I AR AR N TR EE E CBHVRIEF S ZABYEF - (EHBACTT S KB RV S ik - 594 - BIEAFAERS 20
UEFERVEN > FRAE EFEE BN B EAM A EREH CENRIEVF & - ANEEZIEREHE - frbl - RERe A Eic
F 5 BIEEEA] » RIATREA B T 58 « AE40 PRV O R > S — P bR s MR % ¢

KEEE 3-117

uvm_config db# (virtual my if) ::set(null, "uvm test top.env.i agt*", "vif", input if);
uvm config db# (virtual my if)::set(null, "*i agt*", "vif", input if);
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*3.5.8 check config usage

config, dbiLEIDIAEIERHRA » BEBIERIARIOHA— SRS - BT — iR - et b5~ SH R
o MRFFRER - 2R R ESLE - RigEX driverfypre_ num#HTI%E » HEESFH ST - T
i agt5pk i atg :

ChEiFH 3-118

uvm_config db# (int) ::set(this, "env.i atg.drv", "pre num", 7);

XA F L = ERE TE A REPEEREL > RZ2ALBAVIRIE A TARZHE - WTFXMERL - UVMA SR E AR
fern o FEN TS D SEETR S - A 7 HEHEE—DFRE > AliSystemVeriloghy{/ Hgsth A =45 HUE (T S4#E 1%

N

FINFEAE N - UVMERE T — P p&fcheck config usage > T R] DU /R H G B & 0E AR A e S 82 iR Bl B A&
BHHIRAGT o HF-config_dbiyset i getif a]—f% &R A T-build_phasefift B » At DAL A ET—f%AFE connect_phase#t i F :

KEFsE 3-119

4 i src/ch3/section3.5/3.5.8/my case0.sv
29 virtual function void connect phase (uvm phase phase);
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30 super.connect phase (phase);
31 check config usage();
32 endfunction

WHRT B A DIfEconnect phasefSHY{E—phaseifE H -

BAFER Bl AT R = MR )

CREAsE 3-120

{4t src/ch3/section3.5/3.5.8/my case0.sv
37 function void my case0O::build phase (uvm phase phase);

40 uvm_config db# (uvm object wrapper) ::set(this,

41 "env.1l agt.sgr.main phase",
42 "default sequence",

43 case0 sequence::type id::get());
44 uvm config db# (int) ::set (this,

45 "env.i atg.drv",

46 "pre num",

47 999) ;

48 uvm_config db# (int) ::set (this,

49 "env.mdl",

50 "rm value",

51 10) ;

52 endfunction

F— g1k Edefault_sequence > 5 —ANEE Edriverpre num{E - (HEAR/IVAE agtS L T atg > 5=~ E 1k Ereference
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model¥rm_valuefy{H -

Fmy_driverflmy modeld 7753k Epre numAIrm valuef(H > X EARFHAHRES - A check config usagefVin{ TR E -

UVM INFO @ O0: uvm test top [CFGNRD] ::: The following resources have at least one write and no 1
default sequence [/“uvm test top\.env\.i agt\.sgr\.main phase$/] : (class uvm pkg::uvm object wr:

uvm_test top reads: 0 @ 0 writes: 1 @ O

pre num [/“uvm test top\.env\.i atg\.drv$/] : (int) 999

uvm_test top reads: 0 @ 0 writes: 1 @ O

S oS S S S S S S o S o

Pt E R EREMENERBESHINER (set) 12 > (HE—XWEHEHIRAL (get) o Hrpre_numK#EHUE R A #5Ei_agt
H% 71 atg - default sequencefy 5 B H G A #HTEL » 2R ydefault sequenceE 5% B 45 main_phaseflt) » T fFmain_phasef{Ji- E#H5x
HY » imain_phase & {Fconnect phase” [GH{THY
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3.5.9 set config5get config

1E3.1.3° LR e 3-4h L BH T get_config int o BFHEARRYISEHOVME » UVM4RK T3S L » FEAEERE F AR T
config db o SIFEE N ES BV EST B IOVMAEERE - set_config5get configfitZAEUVMER I —E 4y » FE&a A

{di Fset_config int>fLEuvm config db# (int) : : setfY(FEH :

KhgiFsE 3-121

N4t src/ch3/section3.5/3.5.9/my case0.sv
37 function void my caseO::build phase (uvm phase phase);

40 uvm_config db# (uvm _object wrapper) ::set (this,

41 "env.1i agt.sqgr.main phase",

42 "default sequence",

43 case0 sequence::type id::get());
44 set config int("env.i agt.drv", "pre num", 999);

45 set config int ("env.mdl", "rm value", 10);

46 endfunction

fEmy_model{# Fget_config ntRIRENSEU(E -

CFHE 3-122

4t src/ch3/section3.5/3.5.9/my model.sv
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20 function void my model::build phase (uvm phase phase);
21 int rm value;
22 super.build phase (phase);

25 void' (get config int ("rm value", rm value)));
26 ‘uvm_info ("my model", S$sformatf ("get the rm value %0d4d", rm value), UVM LOW)
27 endfunction

By AL

set_config int5uvm config db# (int) : : set/B5EEZFEMHY > figet config intSuvm config db# (int) @ : getZ5EEFHEMHAY -
S DI{# Fset_config int1% & » MfEfuvm config db# (int) @ @ get>RFKEY ; Z& {5 FHuvm config db# (int) @ : setzRKi%E ° [
{ Fget_config int=RIRAY

[ T set/get_config int¥p » i85 75 set/get config stringflIset/get config object - ‘B 147 HININuvm_config db# (string) : : set/getfll

uvm_config db# (uvm object) : : set/get e

config_dbthset/get confighit KHYIt T T - B ERIZEEIFA /IR T LAE=F o B WAVF2EIEEL ~ virtual interface ~ bit2
B~ PAFIZFER E] LA A config_dbi% EHYEHEIRAY -

TEXECFARZEAIT - i LAY TEEE Rt Mstring2 7 - UVMIR e ST 25 EA T TS

55 3-123

<sim command> +uvm_set config int=<comp>,<field>,<value>
<sim command> +uvm_ set config string=<comp>,<field>,<value>
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AAT LAEE A0 MY T 2 pre_numiE TR E

KEAsE 3-124

<sim command> +uvm_ set config int="uvm test top.env.i agt.drv,pre num, 'h8"

R ENIIZL] » ATDUERFIEAT FAYATS © '~ fo ~ 'd > tho Sy plIFon ikl ~ k]~ RISt Ry - 40
RANUEATATER > MBI -2 -

1] £ ARPBEpFd e, UVMI2E A, set_configh5get_configlkt ANUVMARAE T #1&, m A iHag A %o
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3.5.10 config dbHYiE I

3.5.875/14A T check_config usagefi47 » ‘A TR B FIETRAIN » RGP AMRES AL BT (RS A IR - 202
config dbiff i P EE I — AT bR 7P RAEYS > UVMIATRAE T print_configpy

ChdEs 3-125

N i src/ch3/section3.5/3.5.10/my case0.sv

29 virtual function void connect phase (uvm phase phase);
30 super.connect phase (phase);

31 print config(1l);

32 endfunction

Hp 2 FoREH0 &l > #5490 0 A E RS AicomponentfY{5 /& - print_confighViHi 45 R P ARZIVITRER - HisfT
RAREANT -

# UVM _INFO @ O: uvm test top [CFGPRT] visible resources:

# <none>

# UVM _INFO @ O: uvm test top.env [CFGPRT] visible resources:

# <none>

# UVM INFO @ O: uvm test top.env.agt mdl fifo [CFGPRT] visible resources:
# <none>

241



BB NI EEI A4S A > IREWRESEH E S I E BN T EA T 7 WA - PA3.5.8 1 Fmy_caseo.svHH Y = N E B
(XEBIET atgIHE4R) » HPESBFUN TN IREER

# UVM _INFO @ O: uvm test top.env.i agt.drv [CFGPRT] visible resources:
# vif [/”uvm_test top\.env\.i agt\.drvs$/] : (virtual my if) X X x x
-

# pre num [/“uvm test top\.env\.i agt\.drv$/] : (int) 999

#_

# UVM _INFO @ O: uvm test top.env.i agt.mon [CFGPRT] visible resources:
# vif [/”uvm_test top\.env\.i agt\.mon$/] : (virtual my if) X X x x
-

# UVM INFO @ O: uvm test top.env.mdl [CFGPRT] visible resources:

# rm value [/"uvm test top\.env\.mdl$/] : (int) 10

#_

# UVM_INFO @ O: uvm test top.env.o_agt.mon [CFGPRT] visible resources:
# vif [/”uvm_test top\.env\.o agt\.mon$/] : (virtual my if) X X x x
-

X BRI 25 H default sequenceYFHR(E & -

UVMIR R T — S {724 UVM_CONFIG DB TRACEYfconfig dbiE{TiE 1, ¢

hEs  3-126
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<sim command> +UVM_CONFIG_DB_TRACE

B3 > T T20 - AR setthHVRE PSR ER - A B HEIRER - APSE10.63THEM— sl > E5H
Esetlf&HYE —PNSE - WA AR Rr=4HUVM_ERROREYE & -
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UVMHHTLMI1.078(5

H
I~
s

4.1 TLMI.0

4.1.1 FiEFENEHEE

SR EAT N ~uvm._component” [B]3(5 » 41— monitor[5]—-{ scoreboard (£ iE—NHE (WE4-1F~ ) HIRLE 5 ANE 2
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mon ! scb

(my monitor) (my scoreboard)

public {71 7% 1
config HLiil

E4-1 monitorscoreboard #7813

o G SR A EEA S AT E > fFmonitor B Y & FZ = HITIR(E > Fscoreboard B IStk 4 FHA EEAYELET X 50kA
i~ 5 A ERRHH2ETE  H2RETERSmpld K ER -

T E 24— 1Y 77k » fEscoreboard A — NG & - XA REILE /NS LAE B RAY > BllpublicZEEIFY - fFmonitor Y5 bk
S RMEE o AE4-2F7 ° 52X MES o b2 EE A Emonitort A —NE A scoreboardYF5 £ » 1] B ZhRscoreboard Ui NS &4 H
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HFElocalZERIY > {H EmonitorfRIATTIALNLAT -

R AR R AE T > ¥ scoreboard B AT A J ElocalZE BRI 45 & & Yt monitor/g 1] WLHY - i ErgImonitorfy & A F1-R /N s
DA% T scoreboard F1Y—Lb AN & > FEL G HRF AIRE SR B Ay o

HconfighLHIAYEF IR A DUEHTEE =FJ774AK » BlMuvm_object)R4E H—1~ZEiZKconfig_object » fEIEZEH A monitorF L 45
scoreboardYZ5 & - fFbase testd » SI{H{IX I config object » FIFEF5 4 i@ config db# (config object) : : setf&if%5scoreboard
Flmonitor  *4monitorZ f{IscoreboardiB(FHT > H F T hconfig objectAHMN 28 EHE LI « scoreboard H N1 i Ml 25 EAHAYEL AL >
SN 2 JEBAHREIE « XA ITALE EERIROT AR ST - (HRTABSFALEER - —2Z5 ] A—"1% [ J#config_objectzs » —

B EEAbase_testiXME=TTS 5 o FERZEUFI T - XNB=TT A SEMNY - HREK A BERIERE—1>Mbase_test)kE
MRV ZE SN 2 IE X Peonfig objectzS HHRLELAS S H(E « LR » (RAAFEAE—E RIS
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class scoreboard ;
inta;
endclass
I
|
1
: env
|
1
reference model o scoreboard
T
in agent out agent
sequencer
dI'i*."CI’ Il'll“}rli[l}r monitor
T
1 T
1 1
| Y
Y

class monitor;
scoreboard p_scb;

task xxx;
p_scb.a=100;
endtask
endclass

class env;

function connect_phase ;
in_agent.monitor.p_sch=
this.scoreboard ;

endfunction
endclass
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F4-2 4% Apublic L Fi@13

Al R A R R S AREZE (blocking) FIFEFHZE (non-blocking) HYMES: » MIFENE A - HZEFIFEIH
FEX PR ARIENT T VerilogH i g B 42 50 Y A KL R AGERY » R Verilog st A PH ZE M BRI EFH ZEMEME » monitor[H]
scoreboard (& 4T HEMT » scoreboard A[FEH-A—E A I [BI T ZHFESUX LA  BEI YT Fmonitor> i A PAMAIETTE » —FITAES
TEALE » —H % Fscoreboard A 5SEENE » ZNGHEWCHVETE » SHIM—MITERAER - BRI - 2T GHEN — i E4REL
ABEFNFAL T » WEBEBRIIRSETN - RiE—FRECEERNAVELUZEEZERIE - e — MO ARSI R ZE R E -

b T BHZE R IERHZESL - EAFAEM— A RUE A0 S scoreboard F Z/ %K [imonitoriF SKEHE - BOREAYT TN J7 240 el Sy 2

XL [m] R {55 FH PR T HYSystem Verilog ) — L4/ > 41Semaphore ~ Mailbox » F45 & HAMAY—EERORFHRESIN - (HEXHJHY
[ T2 R (S BARIRR E 0% - P REDRTT R EN (A 9 B A EHRHINS « X La Rl a4 1Y /1A B2 AE monitor 1]
scoreboard 7 [B] %[ [T —PNiEE » LGB REEEX NEENITE) » scoreboardtl R EE MAX @B F B B » XA LFEL ol POk
ilEscoreboard H1HY{E 2 A BE Mmonitorr >k » [AEEMAIHYI TR 5 BN 32X~ i PH 28 sl & IR HZE R M - UVMI Y& il 1
L A PLSE X R AE -
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412 TLMAYE N

TLM/gTransaction Level Modeling ( S25540 M ) I4EE - EREJH T SystemCHY—F (SR AL o Friftransaction levelZHH Y
DUT 1 &/ MEH [)(S B RIS R » SRSk » — Ntransactionsik S HILELA H—HE w2 THAS A — 2 (& B B 351 — B R
F—1 25 o #imy_transactionFf EF—"MACHT B 1Y & NFEETBEF T —jC -

UVMEEYTLMEE PN RA - 75 TLMLORITLM2.0 » & fE Ay D T3 - EHTLML0E LIS — 1 IhEE
BEAKIISIE G - AERFHPFETLML.0 -

TLMIE(E P T LA IR -

1) putlafE > 41E4-3F7T » (S094 FEE AHI— Mransaction & 3545 B o TR NIRRT » ARRN“EFEE” » TIBFRN“EHFR - A
FUEHIE (RUTHERST) FOIPORT » [iTBAIHCT (FAIRSAT) FIOWEXPORT - AL SBHUZMATIFBEY -

2) getifE » WIEA-4FT » AlBZHI— Mransaction » 1EXAFRH » ARIRE“EHEE” » BIRAAE“HIT » A FASIRAR
PORT - TB_EAYH CHKZZEXPORT « AR - HEREMBIRIAARY - X E » 50128 HE] - PORTHIEXPORT{ABLHY
TEEHIR A BRI o RAfEputRfE  BHE /2 MPORTRAIEXPORTHY - [MifEgetiE(ET » HiEEMEXPORTf[AIPORT
fY o AHR TG R eetif EputhE(F - HAEIIHIHZPORTYE » iR ZEXPORT - {E—PEXPORT 1 » HAE#Ez L
PORTHJ#% -
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Sl (EAlEs
s (H5)

Ko L 25
M — &1 BN :\ %

F4-3  put#Rif

SIVEF I
SINE & (HAr)

Fhr L2
& .34 1& TE‘ {JIL O| B
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A4-4  getBFtf

3) transportf{E - A&[4-5F771 » transportiE{EAH = T —RputtEI—RegetiRF > XMTGRIFRTAEEEEA - HIREE
B o A BRI IRZAZEPORT - (B LAY LHRZAZEEXPORT AR NIRRT » HHEFISCMATIEB > HMBIHTAA » fEBSLH S
HETRARBIE T —MEK (request) - MBMR[EIZ5A—NNE (response) o FrLAXFiitransporti {F . & bk firequest-

responsefE{F o

Bl : (N2 SRl
IFARRE . oAtz (HBR)

-«
A | > B

A4-5 transportiEf

put ~ getflitransportfE{FHVATHIERIEIHIEZ 77 -
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4.1.3 UVMFHJPORTSEXPORT

UVMPRHE TLM#EERYSZ5F » AR S0 TPORT SEXPORT o YR T AEAVERE - AREHYPORT » UVMHE FHHYPORT
H -

KFE 4-1

g uvM

ARAVE]

uvm _blocking put port#(T);
uvm_nonblocking put port#(T);

uvm_put port# (T);

uvm _blocking get port#(T);
uvm_nonblocking get port#(T);

uvm_get port# (T);

uvm _blocking peek port#(T);
uvm_nonblocking peek port#(T);

uvm_peek port# (T);

uvm blocking get peek port#(T);
uvm_nonblocking get peek port# (T);
uvm_get peek port#(T);

uvm _blocking transport port# (REQ, RSP);
uvm_nonblocking transport port# (REQ, RSP);
uvm_transport port# (REQ, RSP);

=/PputZFiG TR A E TLM P pute(E - =P get 251 N N AT 2 gettRfF » =M ransport Z51] Ui YT R 1Y 72 NI E: transport
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#-E (request-responsefifE ) ° 555h » Ealtli it A =P peek 25l 1 > B S5 getZ5m 2R EL > AT EDBREEE - ES5get
PRAERIDCHRAES 3. 4T B E]  BRILZSN > iH = get_peek 25l - EEG T getiRFillpeek R EFIZHILIAE © X157 [
AT2ANE X TP EYZEE X N PORT s EEHEAEAY » i fa3- e X P Y Z AU R transportif(F Hh A& fE 18 KIS & R 4E 2 2
FR[EIHEERTL © X UAPORT R TLM A HY#RE > [F]Rf Llblockingf{inonblocking/R BT DX 53 » X F kA S X PIEHY - NIF
AR RE AT AR (EEHZRRY - e DURTEZIEPHZERY > S AE F TRHZERY e H AE T IRIHZERY - FER] o T3/ I PLE
- UVMIE— i B RAETTERHER(E > 200 Tuvm_blocking put_port# (T) - ERAEHTTIHZENIputtE(E » FAEHITIEN
FEMputfR(ERATTHY > TR TgetR(E - WEATTHY » A AT Ttransportit(E 1 - FRLMEFERAIA A —EZEERE 7 X4
Ui LRF= T 2380 » RS EIIT 598 MY ERTE - Al 2 iy 5 U B S ME A — M im

UVM T FHAYEXPORT A -

RIgER 42

Fg : uvM

AR

uvm _blocking put export# (T);

uvm nonblocking put export#(T);
uvm_put export# (T);
uvm_blocking get export#(T);
uvm_nonblocking get export# (T);
uvm_get export# (T);
uvm_blocking peek export#(T);
uvm nonblocking peek export#(T);
uvm_peek export# (T);
uvm_blocking get peek export#(T);
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uvm_nonblocking get peek export#(T);
uvm_get peek export#(T);

uvm _blocking transport export# (REQ, RSP);
uvm_nonblocking transport export# (REQ, RSP);
uvm_transport export# (REQ, RSP);

X 15SHEXPORT E W SETHAIFY ISFHPORT ——YJ R ©

PORTHIEXPORT (A IHHY & — MR - AEX MRl S - PORT A E - IMEXPORT BARMLE - HA LI
Uit 1 A" R RBP4 it L1 A S =g dE
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4.2 UVM 25l 1Y 555

AT UV S TIHIRESE » 4.2.177554.2.6 T1blblocking putZ 1[I (17 fil/-44PORT » EXPORT JIMP 7 [A]y FLAH i
P 1 4.2.7779 1 48blocking_get %5l LIAVIERE ; 4.2.8 7114 blocking transport Z% 1|l L1 HYIEHE
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*42.1 PORTSEXPORT/E

WE4-6FT7R~ » ABCDUUA N > SAEANIBZ [6] ~ CRIDZ [A/3(E = U 7 SKBLXS HAR - TEAEARIBZ 8] ~ CHIDZ [ 1L
—HERER S > BIAYTE - AAMRIRIEZRIBE(F A B ACEGE DAEENE ? bl —ESAE M ERTEILEFR R & -

AE\JQOB
N/
X
RN

C.n/\/éoD

H4-6 ABCD#j:i@/z

UVMA (i fconnect (AR TR R £ WIASERIBI(E (ARKLIEEE ) » AL R BIX 25 ¢ Aport.connect (B.export) - {H
&= NAEE B . export.connect (A.port) o RIYTEEEHVITIES @ ARKHT » BEMSIRIEE - XMl (S Iay E M7t H T %
BT o A LEE T BE T F connect pRES » M4 B2 THE MIAE /yconnect Y24 -
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(s a5 =0 A.PORT RIB.EXPORT 7 [AJHYERER Z1 o ARYARS Y

KFE 4-3

Yf4% i src/ch4/sectiond.2/4.2.1/A.sv
3 class A extends uvm_ component;
4 ‘uvm_component utils (A)
5
6 uvm_blocking put port# (my transaction) A port;

13 endclass

14

15 function void A::build phase (uvm phase phase);
16 super.build phase (phase) ;

17 A port = new("A port", this);

18 endfunction

19
20 task A::main phase (uvm phase phase);
21 endtask
HHPA portfFSLBFHEHIRHELL R &R - FH— S EEHF - E —DSENZE—uvm_componentZERIFYAC LS AT & - FL

> —>uvm_blocking put_portfnewREHIFEEILITT ¢

K%FHR 44

SJE  uvM
RS
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function new(string name,
uvm_ component parent,
int min size = 1;
int max size 1);

WRAEGEHNZEL X new ki EHSLH0ZE—Tuvm_componentHynew K] © newpRET - HImin_sizefImax_sizet5HY 200
IR FFEZX P ORT Y T Pl AT E Y e/ MBI AME > BT —1~PORT N 1Z i F Y connect pRETIN B/ IMEFT B A MH AR R FHER
INHE > Bllmin_size=max_size=1 > M| A EE1EH;—EXPORT -

BHYRRS ) -

REEHR 45

Y4 src/chd4/section4.2/4.2.1/B.sv
3 class B extends uvm_ component;

4 ‘uvm_component utils (B)
5
6 uvm_blocking put export# (my transaction) B_export;

13 endclass

14

15 function void B::build phase (uvm phase phase);
16 super.build phase (phase);

17 B export = new ("B _export", this);

18 endfunction

19

20 task B::main phase (uvm phase phase);

21 endtask
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FEenv N P 2 [RIAERE |

RISEHR 4-6

N4t src/chd4/sectiond.2/4.2.1/my env.sv
4 class my env extends uvm _env;
5
6 A A inst;
7 B B inst;

14 virtual function void build phase (uvm phase phase);
17 A inst = A::type id::create("A inst", this);

18 B inst = B::type id::create("B inst", this);

19

20 endfunction

25 endclass

26
27 function void my env::connect phase(uvm phase phase);
28 super.connect phase (phase);

29 A inst.A port.connect (B inst.B export);
30 endfunction

AT A > ATLIE R E L4 HA MRVERRTE S |

# UVM ERROR @ 0O: uvm test top.env.B inst.B export [Connection Error] connection count of 0 does not
# UVM ERROR @ 0: uvm test top.env.A inst.A port [Connection Error] connection count of 0 does not r
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# UVM FATAL @ 0O: reporter [BUILDERR] stopping due to build errors

connect bl AHIHE A (T2 Y > A_port=5B_exportdyEEFE L E A AT - Hb 2 Al AE 23005 2

8 At putiR(E Him A portfll—Mransactionf&3£25B » XA port{ftransaction(Z iy F2 H#E T (T2 EFE ?
PORT{&#1—E[ ] » EXPORTA1tL - BRZVE—El ] b2 EN st 22— M TiIEH - B alsEfE—=E transaction{Fif [k >
HAERZE— AR » BR TR IR 2 AN TE AR o (R » ZX%Etransaction—E B FHB_export/m £RAY N 2H (3

TTIAHE - FEUVM A > SERIC R E SRAA B2 — i L -
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*4272 UVMHEJIMP

B T TLMt 5 Y PORT SEXPORTS} » UVMEP LA T =#iE1 : IMP « IMPA-2UVMPEEHE » & $H T UVMhTLMAY4:
KA SIURED « UVMEHIIMP AT R

REER 47

KRR ¢ UvM

TR

uvm blocking put imp# (T, IMP);

uvm _nonblocking put imp# (T, IMP);

uvm_put imp# (T, IMP);

uvm blocking get imp# (T, IMP);

uvm nonblocking get imp# (T, IMP);

uvm _get imp# (T, IMP);

uvm blocking peek imp# (T, IMP);
uvm_nonblocking peek imp# (T, IMP);

uvm_peek imp# (T, IMP);

uvm blocking get peek imp# (T, IMP);

uvm nonblocking get peek imp# (T, IMP);
uvm_get peek imp# (T, IMP);

uvm blocking transport imp# (REQ, RSP, IMP);
uvm_nonblocking transport imp# (REQ, RSP, IMP);
uvm_transport imp# (REQ, RSP, IMP);

X 1SFHIMP S5 (Ch 75 B 4- LRI ChS 5 5 4-2 0 R 1 SFFPORT A1 SFFEXPORT 73l —— X i ©
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IMP & . $1fyblocking ~ nonblocking ~ put ~ get ~ peek ~ get peek - transportZ gAY E B IH R E A 1A FEMAEN ZEEIA R E
i RERRE EA 0] DA N R R EYPORT B H EXPORT #H 1T i (5 HERTTE BRI E o IR e se kB Ry - UVMA
=Mw Ty © PORT ~ EXPORT ~ IMP o IMPHYfCSE R a (K » — "PORT A] DLUEREE]—NMP » FHAFE =FHE(E » KL Z A

—

{7

AN NMPIE RS — ST X PIMP R EEEIA - 55 PZ4IMP > UVMESCHE s E SRy SEIUX ME L EY —1>

component ° X1 B2 HHEENE ?

PAblocking putli 1A B » 1EE4-7H » A portflz ZEHEE(B_export » [fiB_exportffz EHEF(B_imp - H{E |
A.A_port.put (transaction) i} > FEHfB.B_impZifKIBAtransactionzd >k T > XA B A HATTHINE 2 0] DA Fp BRI
A.A port.put (transaction ) X™MTS52=1EHB.B_exportfyput » B.B_exportfput (transaction ) X 2= FiB.B_impy
put (transaction) - [fB_imp.putfz2% X = ABRVAHS(ESS » WIB.put (transaction) o FTLASSTA_portfy#{E i 24 2% £IB.putiX
£55 F o XMEFZETBHN—MES » 5ATSR » SAHJPORT LS » L 5BHYEXPORTHIIMP E4% « gt @i » X Eeputfp(F 2k
A EFHBIX~component>KSLHY, » B H—{>component> kL IFE CIAYIRE  Ft DA — PNMMPEEHI—>componentfHYfAL
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RS

class IMP;
task put;
component.put () ;

PORT
A

endtask
endclass
(P
T CH AR
A G
EXPORT
O pi B
IMP
Al

A.PORT.connect (B.EXPORT)
B.EXPORT.connect (B.IMP)

A.PORT.put (tr)

B.EXPORT

AN

B.IMP | , ;
class PORT; \ class EXPORT;
task put; L _task put;
connected export.put () ; connected imp.put () ;
endtask endtask
endclass endclass
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K4-7 componentft 4 691E A

HTIMPZJ5 > 4.2. 1711 PORT SEXPORT Z [RIFYEREL AT LASEEL T = ARYAES Y

ChSFHE 4-8

i i src/ch4/sectiond.2/4.2.2/A.sv
3 class A extends uvm_component;
4 ‘uvm_component utils (A)
5
6 uvm_blocking put port#(my transaction) A port;

13 endclass

20 task A::main phase (uvm phase phase);

21 my transaction tr;

22 repeat (10) begin

23 #10;

24 tr = new("tr");

25 assert(tr.randomize()) ;
26 A port.put(tr);

277 end

28 endtask

BHICHS Y

AR 49
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P
3

~ o O >

16

24
25
26
277
28
29
30
31
32

:src/chd4/sectiond.2/4.2.2/B.sv

class B extends uvm component;
‘uvm_component utils (B)

uvm blocking put export# (my transaction) B export;
uvm_blocking put imp# (my transaction, B) B imp;

endclass

function void B::connect phase (uvm phase phase);

super.connect phase (phase);
B export.connect (B _imp);
endfunction
function void B::put (my transaction tr);
‘uvm_info ("B", "receive a transaction", UVM LOW)
tr.print () ;
endfunction

FEBIYARHST - REEEETLI— P putth Y (E5F o MRALI - R LA FHVEHREER

# ** Error:

#

ion,

top tb sv unit::B)

/home/landy/uvm/uvm-1.1d/src/tlml/uvm imps.svh(85):

No field named 'put'.
Region: /uvm pkg::uvm blocking put imp # (top tb sv unit::my transact

envAJ (LIS S5 B4-6my envAI{CRGAEE -

AT A > ATELLEBIES I E] T A% HiHtransaction » {£ EAGERER Z - IMPIE{EAERERTZA AT -

265

FEUVMH >



IMPAREME N EFER ZHTZA AT > WIFUEPORTEEEXPORTIE N A 1 - M RR%S -
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*4.2.3 PORTSIMPHY %1%

FEUVM =i bR A S ey o - PORT (RS2 5 > IMPHYRRIE » BRFTS2RKY » —PORT 1] BLifE F connect i 45311
IMPYER e 0E FISF 250 » 4075 =-{>component : A ~ Bfflenv » Hflenvi2AFIBAYS 45 S - IAEZSEATAJPORTFIBHHJIMP
EERERER SIS - AIE4-8FTR -

cnv

A B B
A port B 1mp

E4-8 PORTLEIMP#Y i% 45

ARYCIS 5 R B 4-8HHE] » BEYE AT -

HEEE  4-10
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{4 src/ch4/section4.2/4.2.3/B.sv
3 class B extends uvm_ component;

4 ‘uvm_component utils (B)
5
6 uvm_blocking put imp# (my transaction, B) B imp;

15 endclass

26 function void B::put(my transaction tr);

277 ‘uvm_info ("B", "receive a transaction", UVM LOW)
28 tr.print ()

29 endfunction

i F AR STTT 7 blocking putHUfIPORT » FLAEBH IMPHERIE S uvm_blocking put_ imp » I » £ MMPA PS4
F—PSEENEL Fftransaction » 55 " PNSERTENE » L SLBIEECIAYuvm_component » 7E2X EHELEB_impFifEHY
uvm_component B o IMPHnew &% SPORTIVAELL » S— DS EERT » BB 1SE0E—"uvm_componentfV2T & » —fGIE Sthis
R -

B YRR E X — L5/ ek put - [BF— T » _E7THAES T HIMPRYIi » A portiyputifE{F i A 2% FBHput | - FrlI{EB
T S A N puthIE S5 /LR AT - X AU N HIMEE |

A portffJ2/s i nonblocking_put (T J[E » 441l T Al%uvm FIfEZ _port » FIE) + B_impfy2/il Enonblocking put (T
J3{E » 408 T AT Buvm RIS imp » FED B+ AR BB E L MASE Ntry_putIFRI— 14 Kcan_putfIsg -

HA_portyZSAEput © B_impHYZRALZEputhf » ARL L EAEBIE 3 > —/NEput{E 5/ > — NEtry_putbld > —
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f=can_putpl#
HA_portfyZEAI FEblocking get » B_impHyZE B Eblocking geth] » A G ZEAEB 1 E W — PR getd 55/ ekk

M A portHyZEIEnonblocking get » B impHYZEAIEnonblocking getlsf » AR FEEAEB 1 E W — T try getf pEFl— 134
HJcan_getfELET ©

HA_portyZsAE get - B_impHYZRAZ geth] » ARG EAEB I E X3 2T > —NEgetT35/e0E > — NaEtry_getelid > — Mg

can_getpPREY o
L4 A_portify< A Eblocking peek » B_impffy <A blocking peekitt » 7} 4, BLIETEBHE Y — 45y peekify [ %/ ik -

A portfyZE#I FEnonblocking peek © B impHYEH FEnonblocking peekisf » A2 EEEAFBH E W — LT Htry peek AN ERERT—
4 can_peekHYpREY

LA portff i Epeck + B_impHyZsAEpeckiit » H £ BREAFBISE L3 AMELT + —MEpeekfE55 /AT » —Mitry_peck ik -

—/MEcan_peekplEY -

A portyZEHIEblocking get peek » B_impiyZEALEblocking get peekf » F 2 GREEAEBHE X — M4 gett NS5 /e04T » —
INLEE N peek I TS5/ BT -

A portfyZ7 Enonblocking get peek » B_impfyZiAlEnonblocking get peekis » AR 2 Gt BAEBH & W — N4 E Atry getf A
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B> —/Ea can_getl AL > — DT Htry_peek I eREAT— 44 can_peekHIRRE] -

HA_portf AL F get_peek > B_impHIZRALFE get_peekit] » ARLGLEAEBTE X6 HEL > — MR get(LF5/b04l - — Mg try_getel

K1 » —{-Jean_getsH - —/kpeekfT: /gL » —ftry_peekifikt » —{-ean_peekifik -

WA portfyZEHI Eblocking_ transport » B_impHyZEAlEblocking transportl » 25t BAEB R E W — N4 5F N transport iV 55/ 14
o

WA portfy2i7 Enonblocking transport » B_impHy2&IEnonblocking_transportf » FE 2 Gt BAEB 1 E X — 445 Anb_transport
H R o

HA_portfZ A E transport > B_impHyZE A Etransportity - HR 2L EAEB T S MEL > — Mg transport{E 55 /BT > — M2

nb_transportpLEy o

FERTHATECEE LT » S T blockingZ5IHIRTISR + 7T BAE SCAHRIET 1 %5 Sak% » 4010 Fblocking putiiTIzii » 7T BUE
AT IputIE S AT UE BT puthyikET - BRI AL ERIBH A putf ] » TR ERANEINE - T AR
PULEAMES + FTABHHIputET U FES » AT BRI - {0254 Fnonblocking 4 FIHH LIS » U EE Sk -

A ERTEAIHIFHk - BBH5ERB_impAlputiyiE )5 » fEenviconnect phaseRl 7522 HEA portHIB_impiEREF—#E [ -

CHFHE 4-11
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N4 i src/chd4/section4.2/4.2.3/my env.sv
27 function void my env::connect phase (uvm _phase phase);
28 super.connect phase (phase);
29 A inst.A port.connect(B inst.B imp);
30 endfunction

connect L% — EE fEconnect phaselfl ] o EHSERE » BIFEAF BT put[a] A portE A —transactionfis] » BAYput |47
o HITEAFEIRES o ANRSS54.2. 27105 4-84H[E] > TEIEER RS - AIRJA_portELA T 10/ transaction > [AlHEBHYput=>
102K -
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*4.2.4 EXPORTSIMPHY &

PORT A]LASIMPAHESE - [RIFFAVEXPORT L Al ASIMPAHHESE - FHHERETTASPORTHIMPHYIERE S &1 - (£4.2.270P
2B T T EXPORT SIMPHYESE » AAEH AN ERE-FEXPORT FUE(EA 1 RIEF T > X EEEXPORTEN EFEAVEE AT ©

FSLPIAFHIEXPORT 5B HYIMP R » ARG

KEEE  4-12

Yf4 : src/chd4/sectiond.2/4.2.4/A.sv
3 class A extends uvm_component;

4 ‘uvm_component utils (A)
5
9 uvm_blocking put export# (my transaction) A export;

13 endclass

20 task A::main phase (uvm phase phase);

21 my transaction tr;

22 repeat (10) begin

23 #10;

24 tr = new("tr");

25 assert (tr.randomize ());
26 A export.put(tr);

27 end

28 endtask
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BHYAHS S {ChS75 #4-105 2AH[E] » my_envi HYERER 20N

KFE 4-13

{4 i src/chd4/section4.2/4.2.4/my env.sv
27 function void my env::connect phase (uvm phase phase);
28 super.connect phase (phase);
29 A inst.A export.connect (B inst.B imp);
30 endfunction

A EAACHS AR - BEAT PSS — P EXPORTHI—PMMPHYIESE - 5 E—/NTITPRIFIT-IEE R LU BL > B T A_portZE X B_export
ZAh » HMEEEAEE o AEBHRMIUE X — P RAF N putiI 55 o E—"TH S AR » W TEXPORT{RZAE A -
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*42.5 PORTSPORTH)ER:

FERTHEAYIERET » &V RS 1 2 [B]3E# (PORTS5IMP

F o AEUVMH > STRPH R REVIER R > AEI4-9FTR -

» PORTSEXPORT ~ EXPORTSIMP) » HARGHEEXNS

cnv

1
-

) B

A port

B 1imp

A4-9 PORTL5PORTH k3%

£ EEF » ASCHEPORT » BHEIMP - UVM % EiCHIYPORTIEBFIARIPORT » H i ZGEEEBAYIMP -

CHIFCRS A

KhiFHE  4-14

Y4 src/ch4/section4.2/4.2.5/C.sv
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class C extends uvm_component;
‘uvm_component utils (C)

o U1 b W

uvm_blocking put port# (my transaction) C port;
13 endclass

20 task C::main phase (uvm phase phase);

21 my transaction tr;

22 repeat (10) begin

23 #10;

24 tr = new("tr");

25 assert (tr.randomize()) ;
26 C port.put(tr);

27 end

28 endtask

AFIRHE

KEEHE  4-15

Yf4% i src/ch4/section4.2/4.2.5/A.sv
3 class A extends uvm_ component;
‘uvm_component utils (A)

4
5
6 C C inst;

7 uvm_blocking put port#(my transaction) A port;

15 endclass
16
17 function void A::build phase (uvm phase phase);

275



18 super.build phase (phase) ;

19 A port = new("A port", this);

20 C inst = C::type id::create("C inst", this);
21 endfunction

22
23 function void A::connect phase (uvm phase phase);
24 super.connect phase (phase);

25 C inst.C port.connect (this.A port);
26 endfunction

27

28 task A::main phase (uvm phase phase);
29

30 endtask

By SRS A H4- 10522 AH[E > enviIhS S /ER4- 1152 £ -

PORTSPORT Z [HERHEA R ERTME - A LALRZE -
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*4.2.6 EXPORTSEXPORTHY %

B 7 S7#FPORT SPORT 7 [a];E #2541 - UVMIERE S FFEXPORT SEXPORT 2 [A]HY 4% » 41E[4-10H77 °

EAEET » AP EPORT » BECHEZEXPORT » BHifA—PNIMP - UVM S EiCHIEXPORT B2 5IBAYEXPORT » FE 25
F[BHYIMP -

cnv

C

B export
B

] 2@
A port C_export

B imp

F4-10 EXPORTL5EXPORT#)i%

AFIHS S5 #4-84H[E - BIYHS S TFEH4-948(] - CRIFCRS

CHEFHE  4-16
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i i src/ch4/section4.2/4.2.6/C.sv
3 class C extends uvm component;
‘uvm_component utils (C)

B B inst;

0 J Oy U1 >

uvm_blocking put export# (my transaction) C_export;

16 endclass

17

18 function void C::build phase (uvm phase phase);
19 super.build phase (phase) ;

20 C export = new("C export", this);

21 B inst = B::type id::create ("B inst", this);
22 endfunction

23

24 function void C::connect phase (uvm phase phase);
25 super.connect phase (phase);

26 this.C export.connect (B inst.B export);

27 endfunction

28

29 task C::main phase (uvm phase phase);

30

31 endtask

enviPIERS 2 ¢

Es 4-17

N4 i src/chd4/sectiond.2/4.2.6/my env.sv
27 function void my env::connect phase (uvm phase phase);
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28 super.connect phase (phase);
29 A inst.A port.connect(C inst.C export);
30 endfunction

[E#£HY - EXPORT SEXPORT Z [HIHEREN A RERTME » eI ERZE -
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*4.2.7 blocking getlif 1A FH

AT LT AR E PAblocking put 2510w A BIETTA2E » A7T1914blocking get 51U LIHIRLA] ©

get 250 L1 Sput 25l LR R EL T IS¢ ARSL » AL BIEI4-TMAZIBAYIE(S - i Fifblocking get 25 [ HIFE &I 414~ 11 F

7N ©
env
ARG NI AE T
A export B t
O— >0 POt
= f G B
A 1mp

F4-11 4 Ablocking getis @ £ IA 5By i@ /Z

FEXFERRZRT  BHERRAEMAZIB - (EZAHRSIEAREE LR T S FRGE » MBHESIFRCE R T afF AR -

B_portfy25% fjuvm_blocking get port @ A exportfy25AI/juvm_blocking get export > A impAYEAI S juvm_ blocking get imp - 5
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uvm_blocking put_impfT£HcomponentZ LI — P putdy £/ 55250L » uvm_blocking_get impFf{EHYcomponentZ LB — P50y
get R E/ 55 - AHIRIE Y ¢

KiFH  4-18

Yf4% i src/ch4/sectiond.2/4.2.7/A.sv
3 class A extends uvm component;
‘uvm_component utils (A)

uvim_blocking get export# (my transaction) A export;
uvm_blocking get imp# (my transaction, A) A imp;
my transaction tr g[$];

O J o) U1 D

17 endclass

18

19 function void A::build phase (uvm phase phase);
20 super.build phase (phase);

21 A export = new("A export", this);

22 A imp = new ("A imp", this);

23 endfunction

24

25 function void A::connect phase (uvm_phase phase);
26 super.connect phase (phase);

27 A export.connect (A imp);

28 endfunction

29

30 task A::get (output my transaction tr);
31 while (tr g.size () == 0) #2;
32 tr = tr g.pop front();

33 endtask

34
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35 task A::main phase (uvm phase phase);

36 my transaction tr;

37 repeat (10) begin

38 #10;

39 tr = new("tr");

40 tr g.push back(tr);
41 end

42 endtask

EANget 55 » FfR2 R ARG &t qrh 2B AR - WERANIEEHE - HBIEHmain_phaseif FHget(T:55H0 » ik
HATAR get{F-55 - TEAR connect phase » FEEHUA exportfIA impiEPEEER -

BHYRRS S

KEE  4-19

Y4t src/chd4/sectiond.2/4.2.7/B.sv
3 class B extends uvm_ component;

4 ‘uvm_component utils (B)
5
9 uvm_blocking get port#(my transaction) B port;

13 endclass

14

15 function void B::build phase (uvm phase phase);
16 super.build phase (phase);

17 B port = new ("B port", this);

18 endfunction

19
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20 task B::main phase (uvm phase phase);

21 my transaction tr;

22 while (1) begin

23 B port.get (tr);

24 ‘uvm_info ("B", "get a transaction", UVM LOW)
25 tr.print();

26 end

27 endtask

envHHYERER LT ¢

CRiFHE 420

4t src/chd4/sectiond.2/4.2.7/my env.sv
27 function void my env::connect phase (uvm phase phase);
28 super.connect phase (phase);
29 B inst.B port.connect (A inst.A export);
30 endfunction

FANEEX MERER R T2 2TIHNERE R & RSN X EERE R LT HVEIER - EHRLRA S RZINY T -

B/ 4E T blocking get portSiblocking get export izblocking get impHYiZE#E - Sblocking put £ C125{EL » blocking get porttfs
a] DL E #EREFblocking get imp - [E][fblocking get portt ®] DLiEREF blocking get port » blocking get exporttl, o] DLiEREE
blocking get export o {EXEETEFELR 2 > FREIE L EE VA S IUE—TIMP o
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*4.2.8 blocking_transportlis 1 FY{H

transport 255151 S putiilget 2FURHTTHR —# - {Eputlget S FUHTT T » FTARVE(E IR RN - TiEtansport 5K
(2R T TR -

cnv

= . B
A trpnsport  B_1mp

F4-12 blocking transportfy i 3

HRIIEA- 120 RIVER R £ > FREAEAHTE ) —Mransport

KEFHE 421

Y4 src/ch4/sectiond.2/4.2.8/A.sv
3 class A extends uvm component;
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4 ‘uvm_component utils (A)

a1

6 uvim_blocking transport port# (my transaction, my transaction) A transport;
13 endclass

20 task A::main phase (uvm phase phase);

21 my transaction tr;

22 my transaction rsp;

23 repeat (10) begin

24 #10;

25 tr = new("tr");

26 assert (tr.randomize()) ;

277 A transport.transport(tr, rsp);
28 ‘uvm_info ("A", "received rsp", UVM MEDIUM)
29 rsp.print();

30 end

31 endtask

BriEEE E W —/ A juvm. blocking transport impfJIMP :

g se  4-22

i src/ch4/section4.2/4.2.8/B.sv
3 class B extends uvm_ component;

4 ‘uvm_component utils (B)
5
6 uvm _blocking transport imp# (my transaction, my transaction, B) B imp;

13 endclass
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20 task B::transport(my transaction req, output my transaction rsp);
21 ‘uvm_info ("B", "receive a transaction", UVM LOW)

22 reqg.print () ;

23 //do something according to req

24 #5;

25 rsp = new("rsp");

26 endtask

enviPIERSI 2 ¢

5 s 4-23

N4 i src/chd4/section4.2/4.2.8/my env.sv
27 function void my env::connect phase (uvm phase phase);
28 super.connect phase (phase);
29 A inst.A transport.connect (B inst.B imp);
30 endfunction

AT E Ftransport{f-55 » FHEA4: AT transactionf{E N 55— 248 - B AYtransaport{T 552U EI[2X Z transaction » fRIEIXE
transactionffi L E » FHEHRERY LS RAE transportiV s — PNSEUL AT E o ARRIEFNEINrsp R A E S IV T °

FEARBH - FEblocking transport port B 1 £ Flblocking transport_imp » FijZ A a] LZEREFlblocking transport export » X =357
[F]HZERESR S Sblocking_putZ 518 L1ZSEL -
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4.2.9 nonblockingl [1HY{5H

nonblockinglf 1A BE(F AR FIEZEN) » e » WIS » T RREAIES SN - A 17 bknonblocking putt# Ly it
ZHnonblockingi I -

Ll FInonblockinglif 155 Y K|4-8FTRHVIERE R 2N ] - FFEAEAT E X — T nonblocking put_portli[ 1 :

KiFsHE  4-24

Y4 src/chd4/sectiond.2/4.2.9/A.sv
3 class A extends uvm_component;

4 ‘uvm_component utils (A)
5
9 uvm_nonblocking put port# (my transaction) A port;

13 endclass

20 task A::main phase (uvm phase phase);

21 my transaction tr;

22 repeat (10) begin

23 tr = new("tr");

24 assert (tr.randomize ());

25 while (!A port.can put()) #10;
26 void' (A port.try put(tr));

27 end

28 endtask
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T w22 7 IERHZERY » A AT 2% Hhtransaction 7 i 75 22 & F can_putbRECRIFIAE R EEE LI Tput(F o can_putie X =1 H
Brifycan put :

CREFsH 425

Y4 src/ch4/section4.2/4.2.9/B.sv
3 class B extends uvm component;
‘uvm_component utils (B)

uvm_nonblocking put imp# (my transaction, B) B imp;
my transaction tr gl$];

~ o U1 >

16 endclass

23 function bit B::can put();
24 if(tr g.size() > 0)

25 return 0;

26 else

27 return 1;

28 endfunction

29

30 function bit B::try put(my transaction tr);
31 ‘uvm_info ("B", "receive a transaction", UVM LOW)
32 if(tr g.size() > 0)

33 return 0;

34 else begin

35 tr g.push back(tr);

36 return 1;

37 end

38 endfunction

39
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40 task B::main_phase (uvm_phase phase);

41 my transaction tr;

42 while (1) begin

43 if(tr g.size() > 0)

44 tr = tr g.pop front();
45 else

46 #25;

477 end

48 endtask

FEAP{HE FHcan_putR A & o] DI& i - HIX A A DR Fcan_put » [T E B Ftry_put

XA E  4-26

task A::main phase (uvm_phase phase);
my transaction tr;
repeat (10) begin

tr = new("tr");
assert (tr.randomize ());
while (!A port.try put(tr)) #10;
end
endtask

WA Fcan_put » fEBHRIRTEZEE L —PFF  can_putfJprEy » X & B USHEM NS » difeg— 22k

enviP R 2T
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KEEE 427

{4 i src/chd4/section4.2/4.2.9/my env.sv
27 function void my env::connect phase (uvm phase phase);
28 super.connect phase (phase);
29 A inst.A export.connect (B inst.B imp);
30 endfunction

XEFERZ 5423 T enviIEFER AT 2 —F o (FANSEEATIAIS 54.2.3T18YCHS » A] DU ZRZIAY T fgEblocking 24 51| Jiw 1
HInonblocking Z %] 1 [ 1HY X 5]

nonblocking get Z:%1[ii7 1A Inonblocking transport 251U 14V {5 F Snonblocking putZS{L » X H RN EH——2501 -
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4.3 UVMHHJHE(E T3
*4.3.1 UVMHHyanalysisili [l

4.271 L blocking_putfilblocking_get 25115 1A 617148 T HHSHYPORT ~ EXPORT ~ IMP ° [ 12X JLFm 45 - UVMH R A PR+
FHRHYLR D © analysis_portfilanalysis_export o 2X A& H I Sputfiget 2511w 125{L] - #FF T (& fitransaction « Ef JIIXRIE :

F— o BAEMN T » —analysis_port (analysis_export) ] DLEREEZSNMP > 5k /E 14 » analysis_port (analysis_export ) 5IMP
Z [BIFViEE E— W2 V(S - putflget 25 g 1 SAHRMIMPIE(E &N —HVEE (FRIEESSBULRHEE i LLERFIE E - &8
4.2.177A portfynew k& [E A5 E4-4 ) - analysis_port (analysis_export ) B {RE— 1 % °

F2 o putSget 25 EVA THIEAIEIHZEAY > » (22X Tanalysis_portflanalysis_export>iii » 2/ PHIEERIIEIHIEA RS -
NN EARGHRE T > 0TS HATER H AR L HINENL > BT DA AEPHZERIIERHZE -

—“Panalysis_port ] LUR1ZS NMMPALERE TS - (HZ2IMPHYZEALY i Zuvm_analysis_imp » & N2 R5 o

Y TFputZylil - Hput ~ try put ~ can putZFEEE(E » W TgetZFiml » Heet ~ try getfllcan getZFEHE(E o YfT-analysis portfil
analysis_exportKiji » HA—FE(E © write © ffanalysis_impffTf£Hcomponent » Wi E X — T writeHpREY ©
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cnyv

A port

C 1mmp

K4-13  analysis_port5imp#9 4%

FCHEA- 13 FREYIERE R % AT

ChiFsH 428

4t src/chd4/section4.3/4.3.1/analysis port/A.sv
3 class A extends uvm_component;

292



4 ‘uvm_component utils (A)

a1

6 uvm_analysis port# (my transaction) A ap;
13 endclass

20 task A::main phase (uvm phase phase);

21 my transaction tr;

22 repeat (10) begin

23 #10;

24 tr = new("tr");

25 assert (tr.randomize ());
26 A ap.write(tr);

27 end

28 endtask

APJREETRTE R HEfE s E ) —analysis_port » FfEmain_phase 14510/ (5] Bl 5. A — ] transaction °
BiYHS )

CEHE 429

N4t src/chd4/section4.3/4.3.1/analysis port/B.sv
3 class B extends uvm_ component;

4 ‘uvm_component utils (B)
5
6 uvm_analysis imp# (my transaction, B) B imp;

15 endclass
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26 function void B::write(my transaction tr);

277 ‘uvm_info ("B", "receive a transaction", UVM LOW)
28 tr.print () ;

29 endfunction

AFTATHL > BZ&B_impffEfcomponent » R ILEFBHE X — 4T writef A %L o fEBHYmain_phase N F5 BT #21E -
CHIE SB5E ML - HEIEMAHN B HL ) CRITT -
envHHIIERER 2N ¢

CRFHE 430

4 i src/chd4/section4.3/4.3.1/analysis port/my env.sv
29 function void my env::connect phase (uvm phase phase);
30 super.connect phase (phase);
31 A inst.A ap.connect (B inst.B imp);
32 A inst.A ap.connect(C inst.C imp);
33 endfunction

fEenviit > HTLUEEIA_apsy A SBAICHHNAYImpIEREE] | —iE o ZXFf—X ZAVIERE G H(E4. 27T @A Ay -

i HZE—analysis_port SIMPAHERY] 5~ - analysis_exportRIIMP 7 o] DLCREAHEERE - H AR _EmE G541 HY
uvm_analysis port{Juvm_analysis exportif 7] LA o
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SputZ 5 1#YPORTHIEXPORT E #EHE = HHFRHYIE L —1F - analysis_port#15RA1—analysis_export EHHEM = HHE - 2
H{Fanalysis_export[ [H £ —2uvm_analysis_imp > AR~ HEE -
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*4.3.2 —>componentNH % NIMP

Zr&EE2-13F10 agtiymonitor5scoreboard ” [B]HY#H({E > {88 Fanalysis_portSZHf o £monitor :

KiFHE 431

class monitor extends uvm monitor;
uvm_ analysis port# (my transaction) ap;
task main phase (uvm_phase phase);
super.main phase (phase) ;
my transaction tr;

ap.write(tr);

endtask
endclass

fEscoreboard - :

CFHE  4-32

class scoreboard extends uvm scoreboard;
uvm_ analysis imp# (my transaction, scoreboard) scb imp;
task write(my transaction tr);
//do something on tr
endtask
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endclass

2 fafEenvi A DU# FHconnectE % © HiF-monitorSscoreboard/EUVMAR 1 H- A B Y ko= % - H AR [B]FE T o_agt > Ay
DUX A =MZERE T M EE B Eenv S5 E2X 5 [ FHmonitorHH fap :

CEEHE 433

function void my env::connect phase (uvm phase phase);
0 agt.mon.ap.connect (scb.scb imp);

endfunction

5 P2 fFagentF FEEH—Pap H-SLI{L'E > {Econnect phasefH SymonitorfyapAHiZ » F 7] LAfEenv HfilagenttJap HH E FEE]

scoreboardfyJimp :

ChFsH 4-34

class my agent extends uvm agent ;
uvm_analysis port # (my transaction) ap;

function void build phase (uvm_phase phase);
super.build phase (phase);

ap = new("ap", this);

endfunction
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function void my agent::connect phase (uvm phase phase);
mon.ap.connect (this.ap)

endfunction

endclass

function void my env::connect phase (uvm phase phase);
0 _agt.ap.connect (scb.scb imp);

endfunction

= MuZ{FagentF FEEH—ap » (HEALHULE @ 1EHF5RImonitorH #Yap  fEenvH 7] DLUE $2:% #2agentapElscoreboardHy

imp :

KEFH 435

class my agent extends uvm_agent ;
uvm_analysis port # (my transaction) ap;

function void my agent::connect phase (uvm phase phase);
ap = mon.ap;

endfunction

endclass

function void my env::connect phase (uvm phase phase);
O _agt.ap.connect (scb.scb imp) ;

endfunction
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W ERTE =FOT T - B HERERREIFAL - B B - S =MEEAHENE SRR FIRH
SCH R TR B o

_EHi#Ymonitorf{lscoreboard Z [A] K 4 5 /& # 7 >k Ff —{>analysis_portAl—anslysis_impHZERY T ZELHAY » 3T —1>
analysis_imp>R 15 > WAJEEILFHEAJuvm_component 1 7 S — P writefJpHEL o £ LHEIAIEF » scoreboard L BRI —E&EHE - (HIE
PILF S > scoreboardfR: T #EUmonitor &g =~ 41 » i B reference modelVEHE o AHN.HYscoreboard HEZE F A I— 1>
uvm_analysis_impfyIMP » #Imodel imp ° FEFREIELH L T > H T RERCEIRY PR RS EERLZ O [FIHAAEE » Bt DUX Sy IMP 22

H—"writefT:55 5 EH YN o HEwrite HE—1 > EL T ?
UVMZE EE] T XMEN - BE N T —1"7Zuvm_analysis_imp_declffg XN a]@i - HEH 7= ¢

CHEEH  4-36

N4t src/ch4/section4.3/4.3.3/my scoreboard.sv
4 “uvm _analysis imp decl( monitor)

5 "uvm analysis imp decl ( model)
6 class my scoreboard extends uvm_ scoreboard;
7 my transaction expect queuel[$];
8
9 uvm_analysis imp monitor# (my transaction, my scoreboard) monitor imp;
10 uvm_analysis imp model# (my transaction, my scoreboard) model imp;
15 extern function void write monitor (my transaction tr);
16 extern function void write model (my transaction tr);
17 extern virtual task main phase (uvm phase phase);
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18 endclass

MG R 72uvm_analysis_imp_declFEBH T -5 42%_monitorfll_model - UVMEAFRHEX PG 2 E X R INHHYIMPE
uvm_analysis_imp_monitorf{luvm_analysis_imp _model > 3f-{Fmy_scoreboard 153 HI|SEFHLIX FH-~2E @ monitor_impAilmodel imp - 245
monitor impHHiEREHanalysis portiil {TwriteBRETAT » < H 2l Fwrite_ monitorpi%y ¢ (iS5 model imptHiE R analysis_porti {Twrite
BRELIT - = E B write_modelpkEY © ATLL - HESERSEZRAVAE A - i Ewrite S EDA AN EAS N S 280 vl AR TAFE T

KEEHE 437

i src/chd4/section4.3/4.3.3/my scoreboard.sv
30 function void my scoreboard::write model (my transaction tr);
31 expect queue.push back(tr);
32 endfunction

33

34 function void my scoreboard::write monitor (my transaction tr);
35 my transaction tmp tran;

36 bit result;

37 if (expect queue.size() > 0) begin

55 end

56

57 endfunction
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*4.3.3 [HHFIFOHE(E

T E—/NTis s monitorf{lscoreboard  [RIHVA(S I SL A TP INE 2K » NG SR AYREL - KPP EAB LKA L -
i B TR ki A S e DI - 2 A B 8 SR T 7ANE ? 5540 E 17 monitorfllscoreboardfy 8 {Z » monitor 5 4E E rfihfir -
ffiscoreboard R EEM BT - I 275 #EH J7 72 ik scoreboard SL B E SHRYEEALIE ? XA Rl EAYE ZZ &2 B e/ - ANst 2 E A2
YT - FHFIFOKS B monitorfIscoreboard ViH(E

Y1&4-14bff 7~ » fEagentflIscoreboard ” [A]7)1—Tuvm_analysis fifo - FIFORY A G —HE NI NMMP » fEmonitor 5 FIFORY
ZERES 2 > monitor {{tZRFanalysis_port » FIFOH-Zuvm_analysis imp » $5 75 AR AY )T HAHE o {Fscoreboard 5 FIFOHY %2

% o scoreboard i Fblocking get portligl[ 1 :

CREiFsHE  4-38

4 i src/chd4/section4.3/4.3.4/my scoreboard.sv
3 class my scoreboard extends uvm scoreboard;

4 my transaction expect queuel[$];
5 uvm_blocking get port # (my transaction) exp port;
6 uvm blocking get port # (my transaction) act port;

12 endclass
24 task my scoreboard::main phase (uvm_phase phase);

29 fork
30 while (1) begin
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31 exp port.get (get expect);

32 expect queue.push back(get expect);
33 end

34 while (1) begin

35 act port.get(get actual);

55 end

56 join

57 endtask

MFIFOH{E FHAYE— getlm IHYIMP  FEXFRERIR AT el /2 Mscoreboard EFIFO - [MEHE i MFIFO%]scoreboard -
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18l AR

agent

monitor

monitor

scoreboard

LSl OB

scoreboard

get port

S UM
: Y LA e b‘(:
ap éiﬂrif U il‘[]p
a) % Hlap 5 imp A5
W B 9%
e
Firr | 2 73{[511 VAT
age 2| Vo - 2X Py V1L
ap ﬁii}[!T}”L ll-n ) ) . . Tl o
I | 1mp A
B
3% K

b) {FHFIFOIMA;
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4-14 monitor 5 scoreboard &) ¥ FF i@ 1% 7 K

fEenvEHE LA T 7 =0%ERE

CFHE 439

N4t src/chd4/section4.3/4.3.4/my env.sv
4 class my env extends uvm_env;

5

6 my agent 1 agt;

7 my agent o _agt;

8 my model mdl;

9 my scoreboard scb;
10
11 uvm_tlm analysis fifo # (my transaction) agt scb fifo;
12 uvm_tlm analysis fifo # (my transaction) agt mdl fifo;
13 uvm_tlm analysis fifo # (my transaction) mdl scb fifo;

36 endclass

37

38 function void my env::connect phase (uvm phase phase);

39 super.connect phase (phase);

40 1 agt.ap.connect (agt mdl fifo.analysis export);

41 mdl.port.connect (agt mdl fifo.blocking get export);

42 mdl.ap.connect (mdl scb fifo.analysis export);

43 scb.exp port.connect (mdl scb fifo.blocking get export);
44 0 agt.ap.connect (agt scb fifo.analysis export);

45 scb.act port.connect (agt scb fifo.blocking get export);
46 endfunction
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WE4-14bF7R » FIFOHPEPMMP » HZAE FHEAVEFER ZF » FIFOFRHZEXPORT » XZ {20 ? 55fr - FIFOHHY
analysis_exportfilblocking get exportfm /AT 1 S Fexport » {HE HZERIHIZIMP - UVMA TH#IHIMPHYFELE - FF (1M %4
Hfl AT exporta2 S o Yflanalysis exportHy[FEEIZI T ¢

ChFHE 440

SR - UVM
RS

uvm_analysis imp # (T, uvm tlm analysis fifo #(T)) analysis export;

(EHFIFOERE L 5 » B— PR A 2 Escoreboard L 5—/ 4y writeH bREY © scoreboard i] LIFEHIE B CHYTIZTAE » 1
ARG monitorfl 1122 © 55 MFAAZFIFOMYIZAERR L | IMP » ZXONTH) 5 E R LA S - =142 R AR g b
— T E[HY Yreference modelfImonitor[S] i} % Fl[scoreboard N #1{a[ AAFREY (Rl S5 _F » FIFORN{FEAE H AR MAM R T E » XIR
RFEA R MR T
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4.3.4 FIFO_FAVm I K1 13

E—59 4 Tuvm_tlm analysis fifo » /28 T ERYPN- MG © blocking get exportflanalysis export = 255 | » FIFO_| Ay
HABRT BHPRA » —PFIFOF A R ZH IR - (0E4-15F7R -

put ap get ap
N M

get peek export
put_export O O get_export

D blocking get export

O nonblocking get export:
N peek export

D blocking peek export

D nonblocking peek export

analysis export O O blocking get peek export
O nonblocking get peek export

blocking put export Q
nonblocking put export O FIFO

B4-15 FIFO k#9335
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EEFATA DIEIEZRRHYEXPORT 2344 Hexport » (HZA FEVEIMP - X EEAE 7 AISE f4-THERtransport 25115k
FY12FPIMP > FH 73 AIAIFERIAYPORT R EXPORT i © HiSC L4270 4H T putfllget 251 1 - ] i BH— T peek £85Il [
peekllisi 1 5gettH (Ml - HEEGR - PEdUREHEL » HE—AYXRITE T Y get( T 5541 FHIS - FIFONE 4% (F <=/ — M transaction » [fl]
peek#7 i IS » FIFOZ= i transaction & fill—{n & 1A 2 » HINERZE T F transaction¥ & H A~ =5/)

b T X 12D IMPA) > EE|HiAFH PN Nanalysis_port © put_apfliget ap o *4FIFO_EHYblocking put exportsi Eput export{fiEBEE|—
“Pblocking_put_portEEput_port ERf » FIFONE M E W AYputf £S5 47 1IE R » X putfE 515 6 30 >KaYtransaction i {EFIFO N #HY 2%
FE - [Al - fEiXMransactionzf i put apfl Hwrite b #4 E H 2% o FIFOHYput{f:55 2 AT

KhiFs 441

RIR 1 UvM
TR
virtual task put( input T t );
m.put ( t );
put ap.write( t );
endtask

RS Y mB[EFIFON ERYZE (T » {81 System VerilogH Fymailbox> S B
Sput_aptH{Ll > HFIFORYget(E5#: M AT - [Eff<3H— Mransactionp get_ap R H
RIER 4-42
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SRE T uvM
TR
virtual task get( output T t );
m_pending blocked gets++;
m.get ( t );
m pending blocked gets--;
get ap.write( t );
endtask

(T2 i =i & FIFOHR HY X getfF35WE ? 7£_L—"T7h > — blocking_get portiE##F| T FIFO_L » & {f FgetT:353KHL
transactionfs[ FL 2= E FHFIFOfY get{T-55 © R 4) » FIFOfYget export ~ get peek exportfblocking get peek export#fFHNHYPORTE,
HEXPORT EHEN] » thAE= 1 FHFIFO/Y get(£:55 -

FIFORYZERIAMf - —fiuE BT/ 44 uvm_tim_analysis_fifo - 555h—FfZuvm_tlm_fifo - XPEHYME—ZRE TR T — D
analysis_exportlig 1 > Ff HA—Pwritet4Y » MfGE7=A » BRILZIN > AT EE 288 FTA N L E R A X e

FIFOR /) 250 1 J5(8 T F BN » IR+ UVMIREE T JLA S5 FFIFORy g -

used PRET T & 1HFIFOZE{F 175 2/ D transaction © is_empty & T HIH Y HIFIFOBEE S N ZE - Sis empty N Eis full »
FIT MY RIFIFOZ AR B LA T » fEN— BRI HEETFEtransaction AR © A 20X MR A BRI E E LAY
g ? FIFORnew sk &4 T

KA HE 443
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function new(string name, uvm component parent = null, int size = 1);

FIFOfE A7 _/&—{~component » FTLAE AP NS E2uvm_componentnew bREL F VA NSEL « 55 =Sk Esize » T4
EFIFOZEFHY EIR » ZEBRIAIIE N T 1 « BEEFRE N TIREARN » FHE AMsizeSE L E ORI T] o it sizeph &7 o] LR [A72X
D EFRE -

BT LHREEALSN - FIFOH A —Mlushifyky » ELEARLS

CFE 444

virtual function void flush();

XA TR ZEFIFORF T ALEE - A TE LR -
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*4.3.5 FHFIFO#tE FHIMP

FFIFO 2 E 12 FHIMP KL BB {FIE ?

B AN T XA REENE & B A RRVEZE - fEHFIFOEERY AT » 522k T IMPX PNUVMAEERRS ~ MTLMARAR S
HIZRPE » Al DISEEARS0IMP » HiL > WA - HEESE 8 analysis_port ~ blocking_get portB[J A o X A AF(E T #1F%&
N TAFR - LHZ Escoreboard[HlG % MMP - HFEZHNIMPEIH— NS - XA LA FEIHE -

FIFOZEREY T EIE NN 1 env i (UEHIE ZME » I E LR IFEVE SFIFOME RIS » LHE HEER IR &= R %
If > BRI i

AT A L SSEHAYIR S > FIFOZEAE TIMP B2 S50 chg 16/ 1 B Al Iscoreboard HAH R Ayl LIAH G 3815 > 40
B2 AR > S PR o n] DU i S 4 RSB

CREEEH 445

i src/chd4/section4.3/4.3.5/imp/my model.sv
4 class my model extends uvm component;
5
6 uvm_blocking get port #(my transaction) port;
7 uvm_ analysis port # (my transaction) apll6];

14 endclass
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20
21
22
23
24
25

function void my model::build phase (uvm phase phase);
super.build phase (phase);

port = new("port", this);
for(int 1 = 0; 1 < 1lo6; i++)
ap[i] = new($sformatf("ap %0d4d", i), this);
endfunction

WMEREBE R AFEHIMPIIEZRT > A2 FEscoreboard F (LA HI T

(AR

4-46

S

4

19
20
21
22
23
24

39
40
41
42
43
44
45
46

61

src/chd4/section4.3/4.3.5/imp/my scoreboard.sv
‘uvm_analysis imp decl( modelO)

‘uvm_analysis imp decl( modelf)

‘uvm_analysis imp decl( monitor)

class my scoreboard extends uvm scoreboard;
my transaction expect queuelS];
uvm_analysis imp monitor# (my transaction, my scoreboard) monitor imp;
uvm_analysis imp modelO# (my transaction, my scoreboard) model(O imp;

uvm_analysis imp modelf# (my transaction, my scoreboard) modelf imp;
‘uvm_component utils (my scoreboard)

extern
extern
extern
extern
extern

extern

function new(string name, uvm_ component parent = null);
virtual function void build phase (uvm phase phase);
virtual task main phase (uvm_phase phase);

function void write monitor (my transaction tr);
function void write modelO (my transaction tr);

function void write modelf (my transaction tr);
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62
63

68
69
70
71

86
87
88
89
90
91
149
150
151
152
153
154

177

endclass

function void my scoreboard::build phase (uvm phase phase);
super.build phase (phase);

monitor imp = new ("monitor imp", this);

modelO0 imp = new ("modelO imp", this);

modelf imp = new("modelf imp", this);
endfunction

function void my scoreboard::write modelO (my transaction tr);
expect queue.push back(tr);
endfunction

function void my scoreboard::write modelf (my transaction tr);
expect queue.push back(tr);
endfunction

function void my scoreboard::write monitor (my transaction tr);

endfunction

3 ElEenvef - 7

KFE 447

N4t src/chd4/section4.3/4.3.5/imp/my env.sv

34
35

function void my env::connect phase (uvm phase phase);
super.connect phase (phase);
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36 1 _agt.ap.connect (agt mdl fifo.analysis export);

37 mdl.port.connect (agt mdl fifo.blocking get export);
38 0 _agt.ap.connect (scb.monitor imp);

39 mdl.ap[0].connect (scb.model0 imp);

40 mdl.ap[1l].connect (scb.modell imp) ;

53 mdl.ap[1l4].connect (scb.modele imp);
54 mdl.ap[15].connect (scb.modelf imp);
55 endfunction

A EYIHAIAIE TEEE TIRZ A S - (HEEEXNE - MERE TRERZEH P REE RS T 2 2 ENEE © X—1)
H Ny ap Syimp E AR A BE 5 F for B 5 [HEERY

B4 {E HFIFO# 2 » Fi 2 {EscoreboardHA]LL

ChFE 448

{4 i src/ch4/section4.3/4.3.5/fifo/my scoreboard.sv
3 class my scoreboard extends uvm_ scoreboard;

4 my transaction expect queuel[$];
5 uvm_blocking get port # (my transaction) exp port[l6];
6 uvm_blocking get port # (my transaction) act port;

12 endclass

18 function void my scoreboard::build phase (uvm phase phase);
19 super.build phase (phase);

20 for(int i = 0; 1 < 16; i++)

21 exp port[i] = new(Ssformatf ("exp port %0d4d", i), this);
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22 act port = new("act port", this);

23 endfunction

24

25 task my scoreboard::main phase (uvm_phase phase);

30 for(int 1 = 0; 1 < 16; i++)

31 fork

32 automatic int k = i;

33 while (1) begin

34 exp port[k].get (get expect);
35 expect queue.push back(get expect);
36 end

37 join none

38 while (1) begin

39 act port.get(get actual);

59 end

60 endtask

FEenv 7 mT DL F forfig 3t

5 sE  4-49

{4 i src/chd4/sectiond4.3/4.3.5/fifo/my env.sv
4 class my env extends uvm _env;

11 uvm_tlm analysis fifo # (my transaction) agt scb fifo;

12 uvm_tlm analysis fifo # (my transaction) agt mdl fifo;

13 uvm_tlm analysis fifo # (my transaction) mdl scb fifo[l6];
19 virtual function void build phase (uvm phase phase);
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27 agt scb fifo = new("agt scb fifo", this);

28 agt mdl fifo = new("agt mdl fifo", this);

29 for(int 1 = 0; 1 < 16; i++)

30 mdl scb fifo[i] = new($sformatf ("mdl scb fifo %0d4d", i), this);
31

32 endfunction

37 endclass

38

39 function void my env::connect phase (uvm phase phase);

40 super.connect phase (phase);

41 1 _agt.ap.connect (agt mdl fifo.analysis export);

42 mdl.port.connect (agt mdl fifo.blocking get export);

43 for(int 1 = 0; i < 16; i++) begin

44 mdl.ap[i].connect (mdl scb fifo[i].analysis export);

45 scb.exp port[i].connect (mdl scb fifo[i].blocking get export);
46 end

47 O _agt.ap.connect (agt scb fifo.analysis export);

48 scb.act port.connect (agt scb fifo.blocking get export);
49 endfunction

T HEHFIFOLZHEHIMP - #RESLBLEAEEY HAR - MBS A IR 5595% » FERFRRIH T - 3 nT DURIEE Oy S kL
FOEIIERE TR -
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—

H5FE  UVMEIE 5/ T

5.1 phasef/Fl

*5.1.1 task phase5function phase

UVMtiHyphase - $ZHEHIZSIHFE(T BT (E] (Stmef TEIHAYRSE]) HYRFME - AT PO RRFTRSS » —25Z function phase > 411

build phase ~ connect phaseZf » X EphaseH-~FEDT{H EIS[A] - PUERSEPY 5 559h—25 2 task phase » #lrun phaseZ » B TFEDT
(HERf(E] - B RLB o LADUTHENERD ~ IIIDUT ik &R S X tephaseth 5E Y © {EE]S-19 » B E R ARV Etask

phase - ELff/yfunction phase -
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build phase

connect phase

end of elaboration phase

start of simulation phase

extract phase

check phase

report phase

final phase

run phase

pre reset phase

reset phase

post reset phase

pre configure phase

configure phase

post_configure phase

pre_main phase

main_phase

post main phase

pre shutdown phase

shutdown phase

post shutdown phase

A5-1 UVMWY #phase

_EHtRTA R phase Bl A7 IRE VI B L1 N 8T
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(ACHLE

5-1

{4 i src/ch5/section5.1/5.1.1/my case0.sv
4 class my case(l extends base test;

5

11
12
13
14
15

26
27
28
29
30
31
32
33
34
35
36
37

79
80
81
82
83
84
85

string tID = get type name();

virtual function void build phase (uvm phase phase);
super.build phase (phase);
‘uvm_info (tID, "build phase is executed", UVM LOW)
endfunction

virtual function void start of simulation phase (uvm phase phase);
super.start of simulation phase (phase);
‘uvm_info (tID, "start of simulation phase is executed", UVM LOW)
endfunction

virtual task run phase (uvm phase phase);
‘uvm_info (tID, "run phase is executed", UVM LOW)
endtask

virtual task pre reset phase (uvm_phase phase);
‘uvm_info (tID, "pre reset phase is executed", UVM LOW)
endtask

virtual task post shutdown phase (uvm phase phase);
‘uvm_info (tID, "post shutdown phase is executed", UVM LOW)
endtask

virtual function void extract phase (uvm phase phase);

super.extract phase (phase);
‘uvm_info (tID, "extract phase is executed", UVM LOW)
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86 endfunction

98 virtual function void final phase (uvm phase phase);
99 super.final phase (phase);
100 ‘uvm_info (tID, "final phase is executed", UVM LOW)
101 endfunction

102

103

104 endclass

AT PR > ATLAE F £ phaseff iR K EIT - fE: X tephasert » S AZERSHY /Ztask phase ¥ J-function phase>fi5i » 7£[5]—Hf
(6] L5 — " phasefFHL1T ; {H Ztask phased » run phasefilpre reset phase=f 121~/ NAphase 1 Tia{T ° [FEMNEIAIZ{T (run-
time ) Hyphase o ¥fJ-task phase » M2 /FHYM SR EEI T REZT

AR 5-2

fork

begin
run_phase () ;

end

begin
pre reset phase();
reset phase();
post reset phase();
pre configure phase();
configure phase();
post configure phase();
pre main phase();
main phase () ;

319



post main phase();
pre shutdown phase();
shutdown phase () ;
post shutdown phase() ;
end
join

UVMEE(H 7401t % Hphase » fE—fRAYNI A - o182 function phaseif/Ztask phase#i A = ENEE L - HERAMREEHY
j&build_phase ~ connect_phasef{Imain_phase © X 2. %phaselix " /7858 1E A FURA BRI RS EAEA [Ffphasedh » A H]T HANIGIIE
JEFRUVMER - —fiVISIE A #2I00 E o e FRmE: - B2 X M EARI B E A UVM X 2% ~ X2
B o FtPA—feskid - BEAMIGIUE T EF RUVMERSIIHE » SAEFE]— P phasekS N F R ITEFFIV T M EE » O TSR A
TEA]
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512 #f&iE Tphase

#5357 (run-time) phaseZUVMIL.05] Afi#phase » HAMfiphaselfEUVML.0Z Fi (EIUVMIL.0EARRAIOVM ) 5t EL4L1FAE
T o

UVMA (2.5 [ AZX 121~/ \Hphaselg ? 73k \tphaseig ) T SLBL EAMREAIEHYHZER] o reset ~ configure ~ main ~ shutdownPt-4>
phase/@H% 0 » 3XPU phaseif LI DUTHIE R T/F /52 » TEreset_phaseXtDUTHETEL « ¥I4{EZ4E(F » {Econfigure_phaselll|
{TDUTHYACE * DUTHYZ{T £ % /£ main_phase5E[K » shutdown_phaselll 25—t S DUTI FEAH SRAVERE 87 4l 77 SCBNDUT 5
IAEERER] - BOREAEBTTA R P DUT T —XE L (reset) #21F - fE& A XA 71 phase 2 i » XIfHRIEZAE
scoreboard ~ reference model S5 fill A—LEH MRS R IRIES I R = o H2A T XL/ \phaseZ 5 » 73 7l4Escoreboard
reference model sz HoAftr#i57 (#ldriver ~ monitor%s ) Hyreset phase E4FFHRARS » Z G AIRAEM—E N IRAE » A2 A 2@ T phase
BkEE - i B ahipke alreset_phase

RTBEHINE > BSH5. 17T -
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*5.1.3 phasefJHL{ TN+

5. LITIEL i 1 phase/ & H LI NATTHY » MIAE3.5.4770F G 225222 - build_phaseg—FhH_EfT MATTHY - HXPRE
Ef M 2EAEE XA -

51178 E B N e RIS > RIE#phasef# i [&]5- 1 Hh Frosiyphasellil 7 H _Eifl FHLAT o M13.5.4TIFTIRAYE L N a2z
[BIAIMES > BIFEE3-200 » Se i THYEmy caseffJbuild phase » FHZEenvibuild phase » —ZEEfE NHIT » XA E i FAYINE
ST ME— e o

XFTUVMA SR - HF =i T LUERE > —=2H BT » =2 E8 Mk =2y - &g M7 EA2 %Y £
Gt XM 2R UGB Dy - NI T DURBHYEIRSLZ B Eif M e e T L -

EZIUVMAEA B L FEY 711 Tbuild_phase » Al (T2 MIE ? UVMAY 52 (Ebuild_phase P 5525 Ay T
{E > driverfImonitoréfi,Eagentfy sl 1 & & » BT LLEA TRV EE = Tagentbuild_phase {117 o WIS {Fagentibuild_phase ” Fifi T
driverfybuild phase » [T driveriffEAS A SLFIME » AT LLE Fdriver.build phase H &5 [ & 1% -

UVM/E1Ebuild_phase H ESLBI{ETAE - XEAYSLHIEFFHYEuvm_component ke HR AR EAYSLPIL - EUIfEH M phaseSL 4]
{b—"uvm_component > AL FH G L © WIRIZuvm_objecttYSLBIME - NI A LIFE(EfIphase5E ik - =24t ElfEbuild_phase | -

1 B i FREATTT RSN - UVMAEYphaseltA—FIATT HZUE B Nk » 5L E > Bi 7build_phase 281 » BRI EKT
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[E]phase ( B[lfunction phase ) #EE il _EHLITHY o LINFT-connect phaseB[15¢$1 7 TdriverfImonitorf/jconnect phase » i {Tagentfy

connect phase °

TitEE B NAZE T b #REN TUVMER A E 25 2 Hcomponent « Y J-[E—EXHY ~ EFMERZAT
component » ¥[ldriverSmonitor + EA AT AAUE ? —MIFNIETZ BB ERYITA » (0fIEHSS5-35 » A instOFA_inst3fy
build_phase/Z i FHUITHY » XMHIBNMZFIRAY o WL AR - 13522 0 UL TIN 2 i R sy - X EAF Py EEr
{ictEnewi 5 EATAT: o [B4ImonitorfEnewl {5 E NI4T Naaa > TidriverflJ4F- /bbb » Hi 2 fF2 LT monitorfybuild_phase - ;722
#imonitorJmon  driver/ydrv > A2 RS f Tdriverffybuild_phase o 217N EEYHS -

REgER 5-3

4t ch5/section5.1/5.1.3/brother/my env.sv
4 class my env extends uvm_env;

5

6 A A instO;

7 A A instl;

8 A A inst2;

S/ A A inst3;
16 virtual function void build phase (uvm phase phase);
17 super.build phase (phase);

18

19 A inst0 = A::type id::create("dddd", this);
20 A instl = A::type id::create("zzzz", this);
21 A inst2 = A::type id::create("jjjj", this);
22 A inst3 = A::type id::create("aaaa", this);
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23

24 endfunction
25
26 ‘uvm_component utils(my env)

27 endclass

HA AR

A% 54

Y% i ch5/section5.1/5.1.3/brother/A.sv
3 class A extends uvm component;

12 endclass

13

14 function void A::build phase (uvm phase phase);
15 super.build phase (phase);

16 ‘uvm_info ("A", "build phase", UVM LOW)

17 endfunction

18

19 function void A::connect phase (uvm phase phase);
20 super.connect phase (phase);

21 ‘uvm_info ("A", "connect phase", UVM LOW)

22 endfunction

7

AR

# UVM INFO A.sv(16) @ O0: uvm test top.env.aaaa [A] build phase
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# UVM INFO A.sv(16) @ O: uvm test top.env.dddd [A] build phase
# UVM INFO A.sv(16) @ O: uvm test top.env.jjjj [A] build phase
# UVM INFO A.sv(16) @ O: uvm test top.env.zzzz [A] build phase
# UVM INFO A.sv(21) @ O0: uvm test top.env.aaaa [A] connect phase
# UVM INFO A.sv(21) @ O: uvm test top.env.dddd [A] connect phase
# UVM INFO A.sv(21) @ O: uvm test top.env.jjjj [A] connect phase
# UVM INFO A.sv(21) @ O: uvm test top.env.zzzz [A] connect phase

XHE ] DU E HE e EE B T (build_phase) #/ZH Tifii_E (connect_phase) Hyphase » HAAITM-# 555 B BRI
TR o ME ™ ra g BBl i e E T i -

R EEUVML GRS T2 > UVMIERLRIE— ES XD o QSRR AT A T X R - 40
BRMSEHL f T driverfybuild phase » FEH{Tmonitorfybuild phase > 2 8% ILEME RS » Fl e X AE AR o B -

Z5{llrun_phase ~ main_phaseZftask phasetl #R/Efz I H N EAVIRFHL1THY < (B2 SHiHE function phase H N _EHATAEHY
& » X iftask phase; g #EZRIT[B]HY > FTLABEFHAEEE“ M “Hphase (Aldriverfyrun_phase ) 1757 $1{T LI ”Hphase (#lagent
Fyrun_phase) - (/&R X Lrun_phaseiid fork.. join_nonefJIZZ&EED) - FTLA » BAEAAVICAZE Nl LAVED) > FNTEZ

7

N F[E—component=Rist > E 12/ run-timefphase BT LI THT > (E 2 ENTEUEIRFHLT > HAE AT — 1 phasefil {758
PEIZEN#IT/E— T phase © Dlmain_phasef{Ipost_main_phase /J{5l » YT A component>fi5i - Hmain phasefEORS ZIFF4a4H7T > 10085 Z]

753
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RS 55

{4 i src/ch5/section5.1/5.1.3/phase wait/A.sv
19 task A::main phase (uvm phase phase);

20 phase.raise objection (this);

21 ‘uvm_info ("A", "main phase start", UVM LOW)

22 #100;

23 ‘uvm_info ("A", "main phase end", UVM LOW)

24 phase.drop objection(this);

25 endtask

26

27 task A::post main phase (uvm phase phase);

28 phase.raise objection(this);

29 ‘uvm_info ("A", "post main phase start", UVM LOW)
30 #300;

31 ‘uvm_info ("A", "post main phase end", UVM LOW)

32 phase.drop objection(this);
33 endtask

¥IFB component>Kiii - Hmain_phasefEOIf ZIH4GH1T - 2000 ZHATT5E 5= -

5% 5-6

4t src/ch5/section5.1/5.1.3/phase wait/B.sv
13 task B::main phase (uvm phase phase);

14 phase.raise objection (this);

15 ‘uvm_info ("B", "main phase start", UVM LOW)
16 #200;

17 ‘uvm_info ("B", "main phase end", UVM LOW)

326



18 phase.drop objection(this);
19 endtask

20

21 task B::post main phase (uvm phase phase);

22 phase.raise objection(this);

23 ‘uvm_info ("B", "post main phase start", UVM LOW)
24 #200;

25 ‘uvm_info ("B", "post main phase end", UVM LOW)
26 phase.drop objection (this);

27 endtask

BERTEE NG IR 55 HYmain_phasef ATT5E 5% » # KA {Tpost_main_phase > HJARIBHJpost_main_phase#[/E{E2000F ZITT4a1H
1T ° 1% AHJpost_main_phaseffi{ 758 FEFEZ 300 MIF R AAL - B R FE 200 M R ERAL > TLIG/ZABEB » HJS8HER A HARET
[F]Hphase | » FEPNGIEF B AESOONT LR M o EACAEVIRITZERATT

# UVM INFO B.sv(15) @ O: uvm test top.env.B inst [B] main phase start

# UVM INFO A.sv(21) @ O: uvm test top.env.A inst [A] main phase start

# UVM _INFO A.sv(23) @ 100: uvm test top.env.A inst [A] main phase end

# UVM INFO B.sv(17) @ 200: uvm test top.env.B inst [B] main phase end

# UVM INFO B.sv(23) @ 200: uvm test top.env.B inst [B] post main phase start
# UVM INFO A.sv(29) @ 200: uvm test top.env.A inst [A] post main phase start
# UVM INFO B.sv(25) @ 400: uvm test top.env.B inst [B] post main phase end

# UVM _INFO A.sv(31) @ 500: uvm test top.env.A inst [A] post main phase end

AIDLEF T AR » main_phasefE 1000 ZI45 K » Hpost_main_phasefF2000ZFF 4317 © 7E100~2000F %] » AlAT2E457BHY
W BR T ERAEUERIZETS - BifYpost_main_phase{F4000f ZIZ5 5 » 7 A THFFARPIRA
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XN REAALS- 2R

A

main phase

post main phase

0

100

200

400

500

main_phase

system

post main phase

main_phase
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K52 phasedy F]

TCMALEBIIAEERE - BFAE— B2 L F R o (B2 MEENIRIEF EHIAESRE » %5 task phase ” [R]/Z2 A (1A%
HHY -

AR [E] 2D AW A A A [l componentfY 5753517 (run-time ) phase” [v] > #8%& A Trun_phaseSrun_phase [a] o ZX PAFH[E]
#l/& A [Elcomponent ” [B]AH [E]phase Z [AJEY[EZ5 o B X PIFEZE4N » 47 F—Ffirun_phase 5post_shutdown_phase ” [R]HY[F]

% o BRHERFIVER ZIAMET > E/RIE— 1 component!( F [F]25Mphase ( Fizktask phase > Hirun_phaseSrun-time phase ) - [RJfJ[F]
» B[El—{>componentf{yrun_phase = Hpost_shutdown_phase = #B5¢ 54 <=1t A N —>phase (extract phase) - {F41 » % E 5

& rh R A4 objection

FoSF

%E_

AR 5-7

N4t src/ch5/section5.1/5.1.3/phase wait2/A.sv
19 task A::post shutdown phase (uvm phase phase);

20 phase.raise objection (this);

21 ‘uvm_info ("A", "post shutdown phase start", UVM LOW)
22 #300;

23 ‘uvm_info ("A", "post shutdown phase end", UVM LOW)
24 phase.drop objection (this);

25 endtask

26

27 task A::run phase (uvm phase phase);

28 phase.raise objection (this);

29 ‘uvm_info ("A", "run phase start", UVM LOW)

329



30 #200;

31 ‘uvm_info ("A", "run phase end", UVM LOW)
32 phase.drop objection (this);
33 endtask

1F_Faitf R H - post shutdown phasefE3000] %52 » [fijrun phasefE2000] ZI52 6% © I61F & i3 Aextract phaseffJi-f ZIHE300 e

MEENIGIFSE SR AE SR » HARTA componentffyrun_phasefllpost shutdown phaseEB5Ea0 A BE 1 Aextract phase ©

Tt Erun-time phase” [B]AY[E2F » ¥ Erun_phase S5post shutdown phase” [B]HY[E2E » B & Erun phase 5run phase” [a]HY[E]
o EfTEB Sobjectionfl LI VMR - RTX—5 > 15SH5.2.177
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*5.1.4 UVMHBHY R

FE3-25 » BT W55 Zafycomponent » #8F —FR{E S 2 component » 4Imy scoreboard S5my driver » MY E R 54
>kt > scoreboard 2y Hll /& & T-driverfly » {HIE » ZXPHEbuild_phaseHYHLITIFHLHEAHER o XHBEHIITITFER 7 LT85 EHY
FHPAN - AHEN T RS MEEA T TR BRI o

BT TEIE - 52 AR agthbuild_phasefi{ T58 565 - # [ ARINTTHYZH S shcomponentHbuild_phase » AT S 5HHY
build_phaseffl{T5¢ )5 > FHAITHEZ THYbuild_phase -

FTEZRE LS - TR AR agtibuild_phasefil{ 75855 - B FRITHIZHZ T-Hbuild_phase » WIRZ T A ZT > H 2,
FEREINT ML —EEEEMRLUI agty RHRAYUVMT-Hifbuild_phasefAif 7565 > Z G HHL{Ti agtfy 55 A build_phase °

UVM S AR AR S R YT 3-2 Y scoreboard fz driverfibuild_phasef AT » 1 agtSEBI BRI 25 1 agt”
fscb“seb” » HP 2.1 agtibuild phaseZCIi T @ FEFITIEEES @ #F N K {Tdriver ~ monitor &z sequencerfiybuild phase o 44 HLIT5E
EEfE L Tscoreboardfybuild_phase :

UVM INFO my agent.sv(29) @ 0: uvm test top.env.i agt [agent] build phase

UVM INFO my driver.sv(16) @ O0: uvm test top.env.i agt.drv [driver] build phase
UVM INFO my agent.sv(29) @ 0: uvm test top.env.o agt [agent] build phase

UVM INFO my scoreboard.sv(23) @ O0: uvm test top.env.scb [scb] build phase

S
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K2 4154 agtII LI bbb » fischHaaa » N£246HTscbifIbuild_phase » FEHL{Ti_agtffbuild_phase » # K Edriver -

monitor 5z sequencerfybuild phase °

YEREE IS 3R scoreboardffybuild_phasest T-driverf{Jbuild_phaseffifT » B0E TR E IR TR » A2 N % TTRMEL
RS RERECA NS IIFFHIEK -
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5.1.5 super.phasefJ AR

TERTCAIRIG S - Az I super.xxxx_phaseifif] » A LEH 7 XA S HIL o A{Emain_phase™ » 451} Ffsuper.main_phase
A X2 5 {Ebuild_phaseHf » I —f%2 ! Blsuper.build_phase ° FZ.uvm_component{f H £ {~phase 1 EREAIA ML T HFLLERIFE ? UI
£EphaseN 1% fJ[l_Fsuper.xxxx_phase » HFEE W a] DI HINE ?

¥ F-build_phase>kiii » uvm_component | EAH Y i B8 AV EAE 3. 5. 3 TR H oERHUE S config db : * setit BHYSEY -
RS NINEE 1] DAF E CAYbuild_phase § A1 Fsuper.build_phase °

% Tbuild_phase4t » UVMAEE AMliphasetf JL-F %A UL RAVE -

A% 5-8

SRR+ UvM

TR

function void uvm component::connect phase (uvm _phase phase);
connect () ;
return;

endfunction

function void uvm component::start of simulation phase (uvm phase phase);
start of simulation();
return;

endfunction

function void uvm component::end of elaboration phase (uvm phase phase);
end of elaboration();
return;
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endfunction
task
run () ;
return;
endtask
function void
extract ()
return;
endfunction
function void
check () ;
return;
endfunction
function void
report () ;
return;
endfunction
function void
function void
function void
task
function void
function void
function void
function void

uvm_ component:

uvm_component:

uvm_component:

uvm_ component:

uvm component:
uvm_ component:
uvm_ component:
uvm component:
uvm_ component:
uvm_component:
uvm component:
uvm_ component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:
task uvm component:

:connect () ;
:start of simulation();
:end of elaboration();
crun () ;
rextract () ;
:check () ;
:report () ;
:final phase (uvm phase phase);
:pre reset phase (uvm phase phase);
:reset phase (uvm phase phase);

:post reset phase (uvm phase phase);
:pre_configure phase (uvm_phase phase);
:configure phase (uvm phase phase);
:post configure phase (uvm phase phase);
:pre _main phase (uvm_phase phase);

:main phase (uvm phase phase);

:post main phase (uvm phase phase);

:run_phase (uvm_phase phase);

:check phase (uvm phase phase);

:report phase (uvm_phase phase);

return; endfunction
return; endfunction
return; endfunction
return; endtask
return; endfunction
return; endfunction
return; endfunction
return; endtask
return; endtask

:extract phase (uvm phase phase);

return;

return; endtask
return; endtask
return; endtask
return; endtask
return; endtask
return; endtask
return; endtask

endfunction



task uvm component::pre shutdown phase (uvm phase phase); return; endtask
task uvm component::shutdown phase (uvmm _phase phase); return; endtask
task uvm component::post shutdown phase (uvm phase phase); return; endtask

AN BRI LAE S » Brbuild_phasedh » £ 5 HAtfphaselsf > 584 1] DA M Esuper.xxxx_phaseifia] » W25 H AR
super.main_phase®s 1] A& o 7R > NG5 e HiE T B3 B Huvm_component?y2E - {IEZY BEH - HE XHZE > 40
base_testZs » HEHF>phase » {lconnect phaseE W T —EEENE » HLoAE BRI A FHYconnect_phase 1A N 1% &

super.connect_phase °
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#5.1.6  buildif ExH BIUVM_ERROR/E ([ (£

FE2.2.4 TS A H2-18M » 4158 Fconfig db : : geto A5G |virtual interface » HLEH A Huvm_fatal 575 E - T
virtual interface < T~ —{~driver> i /2 HY - FrAX Ffuvm_fatal B BER A EE DT =02 IR LAY -

HE » FELE > R XE{FEHuvm_error > 7R H -

AR 59

N4t src/ch5/section5.1/5.1.6/my driver.sv

12 virtual function void build phase (uvm phase phase);

13 super.build phase (phase);

14 if('uvm config db# (virtual my if) ::get(this, "", "vif", vif))

15 ‘uvm_fatal ("my driver", "virtual interface must be set for vifl!l!")
16 ‘uvm_error ("my driver", "UVM ERROR test")

17 endfunction

W EFTRIAE BTN 28 AT MR,

# UVM _ERROR my driver.sv(16) @ 0: uvm test top.env.i agt.drv [my driver] UVM ERROR test
# UVM FATAL @ 0O: reporter [BUILDERR] stopping due to build errors

XL HAJuvm. fatall2UVMNESE & W HY  {Fend of elaboration phase & H Fijfphased » A5 HEL T—PNEiZ A
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UVM_ERROR - A2 UVMELIA L T 2anssix - =P Huvm_fatalZ5 75 E -

UVMAYEARF AR NS TR B L - B AREN T X—RMIRE AN - R - BEIETEAIRISE - (L
{ERIBERAETT— 2/ NIFRYISR] - SERgRF ~ b/EITialiE - TG » Il —Puvm_fatalfi {2 (L5 E  SEE TX -
J&  HRERTET - KA Puvm_fatalitti Bl - AIHERE - aJRE AT KRR [H] » ERAISREX Suvm_fatalZF 7 uvm_error -
R A DAY R — R EEHK > —RIEBE - XSRRGERITE] - I2E%eR -
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*5.1.7 phaseJpki%

FEZHIENFTAZRAL S - & phased[ZMFITHY » B— P phasefAfT5E 4 SITIE—1> < (HEH AT S5 — P phasefil{T
JEr iR B DA T— KA HYphase o 7 BEEE X AN SE 2 THE T XFONS: © phase Z 6] A] DUEARBERBEE -

phaselYpk B LR m Y IhRE - X B 2E— P E B sG]+ - SCBimain_phaseZE(reset_phasellyplk#s -
AR E -5 H il Ereset_n{E -5 (KA » N E;_EMmain_phasek# Flreset_phase o driverfyfCHEAI T -

KFHE  5-10

{4 i src/chb5/section5.1/5.1.7/my driver.sv
23 task my driver::reset phase (uvm phase phase);
24 phase.raise objection (this);
25 ‘uvm_info ("driver", "reset phase", UVM LOW)
26 vif.data <= 8'b0;
27 vif.valid <= 1'b0;
28 while (!vif.rst n)
29 @ (posedge vif.clk);
30 phase.drop objection(this);
31 endtask

32

33 task my driver::main phase (uvm_phase phase);
34 ‘uvm_info ("driver", "main phase", UVM LOW)
35 fork

36 while (1) begin

37 seq item port.get next item(req);
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38 drive one pkt (req);

39 seq item port.item done();

40 end

41 begin

42 @ (negedge vif.rst n);

43 phase.jump (uvmm reset phase::get());
44 end

45 join

46 endtask

reset_phase 1 B2 —LLIFH T(F » HZHFFE (580K © main_phase— H iRl Freset_n (KA » N5 E RS Freset_phase

fEtop_tbr » ZERIE A ESREGAT -

ChiFHE  5-11

{4t src/ch5/section5.1/5.1.7/top tb.sv
43 initial begin
44 rst n = 1'b0;
45 #1000;
46 rst n = 1'bl;
477 #3000;

48 rst n = 1'b0;
49 #3000;

50 rst n = 1'bl;
51 end

Emy casef 1 objection{ CRELI |
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(ACHLE

5-12

{4 i src/ch5/section5.1/5.1.7/my case0.sv

14
15
16
17
18
19
20
21
22
23

task my case0::reset phase (uvm phase phase);

‘uvm_info ("caseO", "reset phase", UVM LOW)
endtask

task my caseO::main phase (uvm phase phase);
phase.raise objection (this);
‘uvm_info ("caseO0", "main phase", UVM LOW)
#10000;
phase.drop objection (this);

endtask

T BB > R

b j

S oo S S O S S S S 3 S

UVM_INFO
UVM_WARNING @ 4000: main objection

UVM_ INFO my caseO.sv(1l5) @ O: uvm test top [casel]
UVM INFO my driver.sv(25) @ 0: uvm test top.env.i agt.drv [driver]
UVM INFO my caseO.sv(20) @ 1100: uvm test top
UVM INFO my driver.sv(34) @ 1100: uvm test top.env.i agt.drv
/home/landy/uvm/uvm-1.1d/src/base/uvm phase.svh (1314)
[OBJTN CLEAR] Object

ection counts for main objection

UVM INFO my caseO.sv(15) @ 4000: uvm test top
UVM INFO my driver.sv(25) @ 4000: uvm test top.env.i agt.drv
UVM_ INFO my caseO.sv(20) @ 7100: uvm test top
UVM INFO my driver.sv(34) @ 7100: uvm test top.env.i agt.drv

reset phase

[case0] main phase

'uvm_top'

[case0] reset phase

[case0] main phase

reset phase

[driver] main phase
@ 4000: repo-rter[PH JUMP]

cleared

[driver] reset phase

[driver] main phase

phase 1
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REARE > BIGE & Mmain_phaseBk#EE T reset phase o £ L #lUiz{ 74585 - HEL T —1PUVM_WARNING - &R E
my_driver 11 Fjumphsf > FEE0my_caseO LR objection T o NIABKEE S - 22NGE - G phaselYin TR SEEL A 401K
5-3FT R o
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build phase

connect phase

end of elaboration phase

start_of simulation phase

extract phase

check phase

report_phase

final phase

run_phase

pre_reset phase

reset_phase

post_reset phase

pre_configure phase

configure phase

post_configure phase

pre_main_phase

main_phase

reset phase

post_reset phase

pre_configure phase

configure phase

post_configure phase

pre_main_phase

main_phase

post_main_phase

pre_shutdown phase

shutdown phase

post_shutdown_phase
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F5-3 &) 3kit g dgphaseiz T H
E H K X B Y phase T B mf TR P HY BE TR e

B e T AE T B EE A S A S B & T0F - W0 REIRVETTAS R avES S Bl 2R EH K Yobjection 1T
i o Y Fscoreboard>iii » XA EH AT BE UL E o fEPKEERT o scoreboardffJexpect queue P YRR 12572 - [EIN A E PN S
DUT A 5 it — 2o = 4598

fEmy_driver fER T jumpptiy > BERYFEAE

KgFs 5-13

SR - UvM
RS

function void uvm phase::jump (uvm_ phase phase);

JumpplETHIZEUITE — 1 uvm_phaseZSAIHY & o FFUVMH » XFEYEEHLAL LA ¢

KEiFsHE 5-14

JE T UvM

TR

uvm_build phase::get();
uvm_connect phase::get();
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uvm_end of elaboration phase::get();
uvm start of simulation phase::get();
uvm_run phase::get();

uvm pre reset phase::get();
uvm_reset phase::get();
uvm_post reset phase::get();

uvm_pre configure phase::get();

uvm configure phase::get();

uvm post configure phase::get();
uvm_pre main phase::get();

uvm main phase::get();
uvm_post main phase::get();

uvm pre shutdown phase::get();
uvm_shutdown phase::get ()

uvm post shutdown phase::get();
uvm_extract phase::get();

uvm_check phase::get();

uvm report phase::get();

uvm final phase::get();

(B3 R A fphase 45 LATE 7 jumpHIZ4L - A1CHDSH 2E5-10 Foifjumply 2578 uvm._build_phase @ : get () » HBLJEFT
AT T S A A T 55

UVM_ FATAL /home/landy/uvm/uvm-1.1ld/src/base/uvm_ root.svh(922) @ 4000: reporte r [RUNPHSTIME] The 1t

Bt LA ERTEEFE 2 MbuildEl|start_of simulationfyfunction phase @A AJ{THY o YIRS ECEHiyuvm _run_phase @ : get () > &
ATETTHY -
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UVM_FATAL /home/landy/uvm/uvm-1.1ld/src/base/uvm phase.svh(1697) @ 4000: reporte r [PH BADJUMP] phas

UVMEH27~Hrun_phase N FEmain_phasefy 4 phase s & 5 4kphase  XIEE RS HE - fE&5-19 » run_phaseZ2 512 n&iz
{78 phaseFFTBITHY » NFAEALA A INECE [F 4RI R & -

Ab 2.l Esphase m] LA{E A jumpHyZailE ? FE( G575 §5-14 > uvm_pre_reset_phase © = get () JSHYRTAphasedl AL - fUHSE £
5-101 Mimain_phasepltfs Flreset_phase @i aiptss » XApEFTEEE O > HAEEmain_phaseRHYE S Tphase 1 HY—> « [ T[]
AIBEEZSL > A F] AREBEFS - A1Mmain_phaseBtF% £shutdown_phase © {E[ASPEFE T - B T 5B THIphased| » i o] DUZBRAY
phase > Z[17] LI Mimain_phasejpt’s #l/final_phase
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5.1.8  phaseff| A2

Verilogh 75 EH SETR (S FIFHSENRE  AENRIEY > 155 B 28 th B S 43 NBAK Il Active I | BOREAE R IV K I8 R ]
AUEESE > T LG RS 22 2 S8 B E R ENER - FRE > BEPaRRE R > SEE N GEPa R
PSS o T I R MO S S B I 2 O 2 — A 4 SR M (Y A -

26— MR AT » —Penv NEE5E6]{bagent ~ scoreboard ~ reference modelZ - agent [N ¥ 275 sequencer ~ driver
monitor » 3 H » XECHF > [RIAHF ERESS % > Wagentmonitorf iy H Zik 25 scoreboard i reference model - XFiE{EHYATHE = I
Sfreference modelfiscoreboardiEBEF—itE - HE 2 B[ DA -

KFH  5-15

scoreboard = new;

reference model = new;

reference model.connect (scoreboard) ;
agent = new;

agent.driver = new;

agent.monitor = new;
agent.monitor.connect (scoreboard) ;

X BRI S R SRV R i o — A — E E BT R IE S R EFENRITE TR EL 6L - B
reference_model.connect (scoreboard) FYZRKNEEE N Lo » HAFZAE_FilihS Freference_model=new 7 J5 (o] — it )7 4w 5 Al
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wf e w[PUEH > BHBE s hSHy S8 -

E RS M H s R AR - A DU IR AT N RS

KHFHE  5-16

scoreboard = new;

reference model = new;

agent = new;

agent.driver = new;

agent.monitor = new;

reference model.connect (scoreboard) ;
agent.monitor.connect (scoreboard) ;

HE R EBE A EREITEME A R E T » UVMSRA T XM 2  BRaTHE =B ERYES 7 & i Ebuild_phase> Rl > 1iiE
P52 Ll {E connect_phase>Rfli » Xt 2 phasery #4461 KIR

FEA [E B (B A [FIRV RS o X E& U VM phasef 50 o (2RI 57 B phase/ 2 RN 720y > phasely H 2T IIREA TR T
ETHR - EREEES-160 > Ynew BTG @ [EHE I connectiB A5 E 5t A ZIHIIT TS [ AphasellIfE2: » AT Einew
AR 53 A1 23 build_phase 1A » 2[5 HIAY connectiE a) ] Z fconnect phase LA » 1R HIARY » Ybuild phaseffl {745 R FLN 1Z H oL T

connect phase °

phaselJ5 [ ATEIRAFERE RS T IR EL FTBE &5 A HY RN » AU VMBS RS I o3 BRI (4libuild_phaseffSLBil{E
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TAE > connect phaseffiiE## TIEZE) > AIDIEREAEE LRV REEE L EN TIEE > (EEM 057 ZeELAY TAE gy ok -

1] T A A B8 «IEEE Std 1364—2005 IEEE Standard Verilog® Hardware Description Language» o

348



5.1.9 phasefViEi

UVMHyphaset/ L HITE LAY 2% > ANSRAIEE (8] R05 B AN F uvm_infof£ 551> phasef TEIA [FHY(E B EAVE A RE e ZoKHY -
UVMFEitag S1T724UVM_PHASE_TRACEXfphasef/[#I7E1 71 > HfEH G

Ese 5-17

<sim command> +UVM PHASE TRACE

XA HR IR BN > NESE T E O EHER

# UVM INFO /home/landy/uvm/uvm-1.1ld/src/base/uvm phase.svh(1124) @ 0: reporter [PH/TRC/STRT] Phase
# UVM INFO /home/landy/uvm/uvm-1.1ld/src/base/uvm phase.svh(1203) @ 0: reporter [PH/TRC/SKIP] Phase
# UVM _INFO /home/landy/uvm/uvm-1.1ld/src/base/uvm _phase.svh(1381) @ 0: reporter [PH/TRC/DONE] Phase
# UVM INFO /home/landy/uvm/uvm-1.1d/src/base/uvm phase.svh(1403) @ O: reporter [PH/TRC/SCHEDULED] I
# UVM INFO /home/landy/uvm/uvm-1.1d/src/base/uvm phase.svh(1124) @ 0O: reporter [PH/TRC/STRT] Phase
# UVM INFO /home/landy/uvm/uvm-1.1d/src/base/uvm phase.svh(1203) @ O0: reporter [PH/TRC/SKIP] Phase
# UVM INFO /home/landy/uvm/uvm-1.1ld/src/base/uvm phase.svh(1381) @ 0O: reporter [PH/TRC/DONE] Phase
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5.1.10 HEZREH

AR EETh > ARG EERE (hangup) BYEN - EXMIRET - (HER A —EHHFE » driver8E monitor
HE A & B F transaction » ;%A UVM_ERRORHF] V1T
HEMELE T - FUVMAHE T uvm_rootiyset_timeout P& 1] DLk BRI B [A] -

N

gaN

KEFsH 5-18

4 i src/ch5/section5.1/5.1.10/base test.sv
18 function void base test::build phase (uvm phase phase);

19 super.build phase (phase);
20 env = my env::type id::create("env", this);
21 uvm top.set timeout (500ns, 0);

22 endfunction

set_timeoutt{& A P M24EL > S P SLRERERINE - H o PSUFRRILIEE R G 1] R HAset_timeoutiH ]
o Q1 EHFCRS RN A [R] 2 500ns » AISREAF]S00nsi - WAL T IETT5e 5 > MG T —Suvm_fatalYiER(EE - IF
BRHTE -

BRI\ FYAE AR A 8] 2:9200s » Fiit 72 UVM. DEFAULT TIMEOUTEFS EHY -

KEE 5-19
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SR UvM
JRAHS
‘define UVM DEFAULT TIMEOUT 9200s

BT R DAE ARG g B R T R 4h » AP DI Ea- AT E

KFE 520

<sim command> +UVM TIMEOUT=<timeout>,<overridable>

Hrftimeout/ 2 B X BT [E] > overridable R /REE R # B i ° HAE BT LUEYESEENO o YLRHERT R HAT [B]1% & /y300ns - H B[,
W o ST

hiEs  5-21

<sim command> +UVM TIMEOUT="300ns, YES"
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5.2 objectionf/ ]

*5.2.1 objectionStask phase

objection F-HIIVE EFLES T ~ FiX - FEIIEF&H > v DUSA drop_objection> i A A 1] ARG IEE & © H2R > TEHEY
Z AT E JuHFraise_objection o FHHR—TT > YR FEESH AR R EAIRE RN » AERAW © FEEINIA T E L
(objection) ° AL, - FIFHEHFRREULAIEOSE WAR—ESSWITHRERAE, > BrbL » T B4y - fEdrop_objection”

Hif » —E P4 traise objection :

KEEHE 522

task main phase (uvm_phase phase);
phase.raise objection(this);

phase.drop objection(this);
endtask

1£17E AFH—phasefs] - UVMZUy£E Hhphasetiz Y FTA objection » F H SEH I MIET A objection& 5 LA HAHRIEE T - BABATAE
HELHEEE - b= phase » FF463E AN —1 phase - HfTE I phasefB i1 T5¢ 5 E » BL= 18 A $finish R RN da R
Bt -
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WHRUVMAE Bl phase A FEL (T objection » A2 = EHBEPVFEE] N —Pphased o FaldgitFadt 2A CEFECHAE D
) drivertP R T 518 > fimonitorfE H I H AL » AR TR ¢

KEHE 523

task driver::main phase (uvm phase phase);
phase.raise objection(this);
#100;
phase.drop objection (this);

endtask

task monitor::main phase (uvm phase phase);
while (1) begin

end
endtask

REA - driver Ay Z AT DIAITHY » Al Zomonitor R FY D EEFIITID ? B EEHERY » i AF|monitor[5 » Z Gl
FE 48 H objectionffiHEAE T » ArLA=H{Tmonitor-H 1Y(CHS o L T 100527 Bf B8] 2 fF > drivertH Y objection i - IEAT > UVM
A& B B objection#l i T ([RIJY A driver raise_objection) » T 2UVMe B #7458 "monitor HHY TCFRIEF F42 - FHBk
F '~ —phase > Bllpost_main_phase () - {1%3F Amain_phaseffJisfZ] /70 » HiZ. ¥t Apost_main_phaseffJist ZI[5E 47100

1SR driverfE A 5L & HAraise_objection » 3 H 1A EHAt.componentdymain_ phase H [Ft17,% FHraise_objection » B[JdriverZZ sl 4l &
o
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KFHE 524

task driver::main phase (uvm phase phase);
#100;
endtask

A2 AF 3 Amain_phasel] » UVMA I 575 (T i objection i 2L » T~/ s fAdriver A — LR 100 EA A7 B [R]HY ALY » monitor
HE—NTRIER > UVMIEIA S > B E BB Fpost_main_phase > {ii%i# Amain_phasef VB ZI00 > ARZ 3 A
post_main_phasefJifZ[2AZE /0 - UVMAH P —EZF & © AR T —EREB7 0] 8] 1K - A4 Z A thphase N {1 —{>component

1 /DEEFE—Zobjection °

Al g58 H S A T 12 run-timeffyphase © YfFrun_phaselll "R iEH] - 3T run_phase 58521 THphase/ @ AT/ THY » WHE 124
A IE{THIphase’H objection 2L » B Z.run_phasefR A 75 Hraise_objectionil o] LAH ZIHL{T » AARSAIT -

KRiFsH 525

{4 i src/ch5/section5.2/5.2.1/0objectionl/my case0.sv
14 task my case0::main phase (uvm phase phase);

15 phase.raise objection (this);
16 #100;

17 phase.drop objection (this);
18 endtask

19

20 task my case0::run phase (uvm phase phase);
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21 for(int 1 = 0; i < 9; i++) begin

22 #10;
23 ‘uvm_info ("caseO", "run phase is executed", UVM LOW)
24 end

25 endtask

fE B T4 R T > A PAB E“run_phase is executed #ikt 179K -

=z > A5 Fifirun phase 5main_phase 114 A 725 G #i

5% 5-26

i src/chb5/section5.2/5.2.1/0objection2/my casel.sv
14 task my case0::main phase (uvm_phase phase);

15 for(int 1 = 0; i < 9; i++) begin

16 #10;

17 ‘uvm_info ("case(0", "main phase is executed", UVM LOW)
18 end

19 endtask

20

21 task my case0::run phase (uvm phase phase);
22 phase.raise objection (this);

23 #100;

24 phase.drop objection(this);

25 endtask

TR T UESE] - A {7 “main_phase is executed”Hijt} o NS Trun_phase>kilt » AP N o] DA EF RISz
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1T 1 B—RH M E{ THIphase /5 objection gl o (EXFEN T - i1 THT [R5 H A 275151 Tphase FobjectionfZ | » run_phase
HEEH A EERZ - 55 /2 run_phaseraise_objection « ZXFE S N B THT [E]58 2 ~2run_phasefZ i

component ~ phase5objectionZUVMIETTHYEAN » HAH G R @ EL Bk IR - A12RIREE T _EEAYBI RN =34
YRR > A2 ] IS REE T RX A BHI T -
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run phase

reset phase

configure phase

main phase

shutdown phase

cnv

model sch
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A5-4 componentphase

WIE[S-4F7 R —>envSmodel ~ scbHHIARE » FF—EHZ—>phase (77 7 RN - B2 A R’ 120571 THphase
EERHIH - [ A FHY T reset_phaseZE4-phase) - X MNEFYNVE—EHA=1FH » HiRINEE R Eeny - i Hd XS
T modelSscbfi N lE] » #A)iE 1 © BT envi@modelfIscbHYC 45 & > FrlAmodel Sseb 55 [ H L2 5 H1 55 < {Eenv ~ model ~ scb=
PRl o o3l — 7 S B Y Hrun_phase (OVMIBEEHY) > A DLE AEEETH -

TSRS EA RS RS - SE RG] (objection) FFEM A BZHITNLE (T phaserp SHy{E
W) o SR TUTARATIRE -
H—ERIJUVMBIIEY) - 1544 jstart_of simulation phase” [ » TOBZ#E AZHNE (122 ) : pre_reset phase - fFi#f AJ5 »

TEHENRERA R RFAH (run_phase) #H - AIRFE LFFFAENLE » oKX SN 288l 2k -

RREYIE i L 5e SR T aata il = DB R TP A B (& fraise_objection) - AIREE—NFERTHES - A2 HEH
KRS - —HEIFTAEHL (drop_objection) - HFTARYETHUMN KIS - Bl X —EJ N FEREVE - FraEEn Y
Pleshr=ZE s ZAEXRUVMEEYIEA T —Z - FEEEAVE - B REEFEBREVE - A WiATARYH (run_phase)
Ty > TS R ALE - B2 ETHREIEF B -

WMRFTARIEEGERARES B EERTHEFEAT—F - EXMFERT - rafllas AL —FEEE - FfRTE
BT -
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ZARUVMIEY)—E—EHUHKES - —EEUHKS5EK/Zpost_shutdown_phase P&  [LHT - 12Dz Tphase = H 45K -
EATTHHYE £ 8O K ZXRRUVMIEY)FH A ZE L EI#E A Fllextract_phase > & EEEFATENH (run_phase) FE2BHE
o REAL 2 BOHEEKEN] > —EFIFTERENK > SN ERR I EE > A R E LS -
run_phase " IVE T O K 5E G » TTaaE Aextract_phase

ALl akfEEg—ERiuiles (W) Bk > HEEX—EWNEA— R ((EE—{component) FfIA—ME
(raise_objection ) H[IA] o 15E(BF kit R~EEJHZ: (phase.raise objection Sjphase.drop objection” [B]&—NERIEES ) » Hiogte—
HRFHIEE—E
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*5.2.2  Zdphasel ) hEE

FEUVMH A phasef e U5 240 > #5 —>phase :

KEEE 527

task main phase (uvm phase phase);

XNk ASE P phase @2 (1288 2 T A EIAZAE—DNIREE ? B T _E—/NTIB1F » RAZRERE[EIE XN Al T o [R5
{HF1F{F{o]componentfJmain_phase [ fEraise_objection » [fj3Lraise _objection]ll|.PA /i iH I phase.raise_objection>5Ef% » P LA U
phase/E S EUL #EEE|main_phaseZE (T35 A DIMESE > J18EH X phaseS 4] > AL 2 HEFRLE— M objectioniit = ELEMRAIL T

X B EERAE EEA—MAEE - 25{Llbuild_phaseZE function phase’g & 7] LLEZEE A FH objectionlg ?

ChgiFs 528

{4 i src/ch5/section5.2/5.2.2/my case0.sv
35 function void my caseO::build phase (uvm phase phase);
36 phase.raise objection(this);
37 super.build phase (phase);
38 phase.drop objection (this);
39 endfunction
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BT B E RIS REE - A — A EX 2 - phasefy5 | AR TR SR T ERYIRET > 25 2 (A
main_phaseZftask phase » [~ Al [7]function phase °
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5.2.3 $ZE#objectionH e HERE

TEFFUVM A > BV 4SS SRt 2 2% » AR 2 AE 2t 5 ¥l objectionfy 5 EHIE ? driverd! ~ monitor! ~ agent ~ scoreboard
HlEEenvift ?

FEE2ERIFIF5 » )2 Edriver{iraise objection » {HEZE5L F » fEdriveriraise objectionfJif ZIHAN 2% o X 2[R M driverth
A PR IERRIAHS » 20 NAfS ¢

hEs  5-29

task driver::main_ phase (uvm phase phase);
while (1) begin
seq item port.get next item(req);
..//drive the interface according to the information in req
end
endtask

YR Fwhile (1) HYF]HEraise objection » fEwhileffEf Hend 5 Hidrop objection :

CFHE 530

task driver::main phase (uvm phase phase);
phase.raise objection (this);
while (1) begin
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seq item port.get next item(req);
..//drive the interface according to the information in req
end
phase.drop objection(this);
endtask

FH T EMRIGFF AR > phase.drop_objectionsk L AN Z AT TE] ©

— i UL S 22 Ffraise_objectionfi{{Eget next_item 2 5 » ZXFRAYIE - i T LUK S0 ERIGFF A A]R -

KhFH 531

task driver::main_ phase (uvm phase phase);
while (1) begin
seq item port.get next item(req);
phase.raise objection(this);
..//drive the interface according to the information in req
phase.drop objection (this);
end
endtask

(B SR PR (PRI AN SR LA 3 7% H raise_objectioniyif; » AL 2 MIRITHIFTES » UVMA T get next_itemfL 17 5E et CELBEE] T

post_main_phase °

fEmonitorfreference modelt » A ELIAVIE N - BATEE LCIEIEHEY » HIL—f A S FdriverflmonitortH2%E fillobjection e
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—RI > AR SEPRAYIR IR S o B S AELL T P objectionf R ] Sl e — A

F—Ff & Escoreboard I THEFI o £2.3.6 TiHH > scoreboardfymain_phase i — N TCIEIERS o 415 F AT scoreboard 2|
objection » NI T FFRIXMNEFRIERS - #@7fconfig db @ : setfy LB UNEEEtransactionfy £ FEpkt_num > HUTEER]E A Y
transaction/5 Pk H G -

KEFHE  5-32

task my scoreboard::main phase (uvm phase phase);
phase.raise objection(this);
fork
while (1) begin
exp port.get (get expect);
expect queue.push back(get expect);
end
for(int i = 0; i < pkt num; i++) begin
act port.get (get actual);

end
join any
phase.drop objection (this);
endtask

AR R R AR fork. .. join1E A T fork...join_ any o U EES IR G transaction)T > 58 A HFELLLE o MITTEEHL
fork...join_any > $f{Tdrop objectioniBf] -

364



R AIFESE2E R EIETHRE > {Fsequence FHEEsequencerffyobjection > *YsequenceFE KT > FEHELEH HEobjection e

DLEPFR AR R EAENA - PSR ZHES M XM EUVMEEN L - UVMIN T EFEE 2
FHasequence> RN AR > R —REE R T H Esequence 2 objection -
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5.2.4 set drain_timefy{#E

TICE(TIIRERYIALER - FAHAABAERS © 41&(5-5aFrrR - OB ZIDUT FHaHE it A > EEIpI 24 FHdEkt -

366



sequence

DUT i A

DUT i

sequence

DUT fm A

DUT %t

item item item drain time
0 i
D np
a) 141
item 11lem drain tillle
0 il

q

n+q
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K 5-5 drain time

fEsequence ! » nff L& 1% 5E B f5—transaction » Y15 HEH] 17 Z]drop_objection » H 2 g G En+pif ZIDUT ¥y Y EL R 0 A 12
WE] - AL > fEsequencer » fyfe—MELIRTEERG » BEERpif[A] 7 HEdrop_objection :

KREEHE 533

virtual task body():;
if (starting phase != null)
starting phase.raise objection(this);
repeat (10) begin
"uvm_do (m_trans)

end
#100;
if (starting phase != null)
starting phase.drop objection(this);
endtask

FHERTHIIN (8] SRR TR AR R & » KEIS-Sarh GABIRZ AT AL - BTUERS HAD © [EI5-Sbri AR E AL - FERTHYIN [BK F&]S-
Sa o EMNIAIZBUNNT » ZERTHY R/ INIZRENLAY o Fr UCTARS I PZERER] - HBERIE SN e B — R RHYERT

BOMUER S A sequence SR AT LMY > AISRAERE P sequence PHDXAFIERS - BAVER SN « AIFFH—K > DUTH T
PR > FLAABIEIN AR A > AR B LA LR RN -
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ZEFXFPE N » UVM A FTA R objectioni% & T drain_time3X— @ o Frifdrain_time » FH5.2. 1T R EHIEI T8 » G YA
BB EHON KIS - UVMIBYIFA S EHEAT—Z - EER—EN 8] - BRI - AR IR B THIN LSS RAMEIE F ithis
B o I —FA = #E AN —/Z o drain_timefYi%E T

KhiFsH 5-34

4t src/ch5/section5.2/5.2.4/base test.sv
24 task base test::main phase (uvm_phase phase);
25 phase.phase done.set drain time (this, 200);
26 endtask

phase donefEuvm_phaseN 1€ AV —" % D1 A5 &=

CFHE 535

SEE C UVM
RS

uvm_objection phase done; // phase done objection

141/ Fphase.raise objection# phase.drop_objectionf<f » EL5L 518 Fphase donefraise objectionf{ldrop objection - *{4UVMAE
main_phasefSlll El|FTA Y objectionfl i 5 » £ MR E A LA W Edrain_time - MFZHRE @ N EFHEAZ
post main phase » & l]7EiRdrain_timef5 i A post main phase o 154 Fpost main phase z E[GH & A fEittobjection » F L fr &
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A Efinal phase @ Z5H {5 E -
N T drain timeFYATE: > {Fcase0 sequenced {5 Ffluvm infof]E[JHdrop objection :

CHFHE 5-36

N4t src/ch5/section5.2/5.2.4/my case0.sv
3 class caseO_sequence extends uvm_ sequence # (my transaction);

10 virtual task body();

13 #10000;
14 ‘uvm_info ("case(O sequence", "drop objection", UVM LOW)

17 endtask

20 endclass

[EHffEmy caseOH FTE[JHH i A post main_phasefIfinal phaseRYHsf[A] :

g se  5-37

{4 i src/ch5/section5.2/5.2.4/my case0.sv
44 task my case(::post main phase (uvm phase phase);

45 ‘uvm_info ("my caseO", "enter post main phase", UVM LOW)
46 endtask
47
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48 function void my caseO::final phase (uvm _phase phase);
49 ‘uvm_info ("my caseO", "enter final phase", UVM LOW)
50 endfunction

AT LS - ATLUS ST MR

# UVM_INFO my caseO.sv(14) @ 10000: uvm test top.env.i agt.sqr@R@case0 sequence [case(0 sequence] drc
# UVM INFO my caseO.sv(45) @ 10200: uvm test top [my caseO] enter post main phase
# UVM_INFO my caseO.sv(49) @ 10200: uvm test top [my caseO] enter final phase

a] DUE ZE1E 1000065 Zl[drop _objection » {H & H £[1020008 %4 1t Apost_main phase » PN 7 [R]AVET [B] 220015 14 HL & fEbase_test
5 B AYdrain_time o

drain_time/&Tuvm_objectiony—PEFME o 415 A Fmain phase11E fset drain_timepd% i B drain_time > {H/EAF Eftfphase > 41
configure phased &A% E » Hi 2 {Fconfigure phase 75 HobjectionfiZ 754 5 » =37 B Apost configure phase - #i5 » —
phaseX R —-{~drain_time » N EFTHHYphasetLZE—~drain_time - fE)XHEEAVF ST » drain_timeHYERIA(E /0 -
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*5.2.5 objectionHY 15

Sphasefy 1A —1F » UVMEIRHERL T an ST 24ckit fTobjectionf i1, -

ChiFsH 5-38

<sim command> +UVM_OBJECTION_TRACE

X E—TIHIEIFIIA L ey ST S HUaRE R A T

# UVM_INFO @ O: main objection [OBJTN TRC] Object uvm test top.env.i agt.sqgr.casel sequence raised
# UVM _INFO @ 10000: main objection [OBJTN TRC] Object uvm test top.env.i agt.sgr.casel0 sequence drc

£ 1 Firaise_objectionf » count=13R/R LA FEHE 72X — T objection - B] DA A1 N HY T —ZKEZAEFT{~objection

5 sE  5-39

{4 i src/ch5/section5.2/5.2.5/my case0.sv
10 virtual task body();

11 if (starting phase != null)

12 starting phase.raise objection(this, "case(O objection", 2);
13 #10000;

14 if (starting phase != null)
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15 starting phase.drop objection(this, "case0 objection", 2);
16 endtask

raise_objectiont{y5E —PNSECEF R > AJLINZE » B =S8 objectionff# & < drop_objectiontVf5 P NSEL S HESEL [

i > I AUVM_OBJECTION_TRACE 3 & 1T5 41 i i 45 1A

# UVM INFO @ O: main objection [OBJTN TRC] Object uvm test top.env.i agt.sgr.casel sequence raised
# UVM INFO @ 10000: main objection [OBJTN TRC] Object uvm test top.env.i agt.sgr.casel0 sequence drc

bR 7 EHUE AEESN - BEHH—EIURIVER

# UVM_INFO @ O: main objection [OBJTN TRC] Object uvm test top.env.i agt.sgr added 2 objection(s)
# UVM INFO @ O: main objection [OBJTN TRC] Object uvm test top.env.i agt added 2 objection(s) to it

# UVM _INFO @ 10000: main objection [OBJTN TRC] Object uvm test top.env.i agt.sqgr subtracted 2 objec
# UVM _INFO @ 10000: main objection [OBJTN TRC] Object uvm test top.env.i agt subtracted 2 objectior

BUERYUVMER H BB 45 F R A& B A Y objection » 2475 —objectionHE#L 5 » 2fa 2 M 2 Fijcomponent— F 2| 5% [i/Z
fJuvm_topfJobjectionfVETE - a4 5 iy totaliit B B NG IE -5 AR A TERLAY (HFHEEE B8 #RESHY ) objectionfly4

E“O

373



5.3 domainfyhyH]

5.3.1 domainf&7}

domain/Z2UVMth—HFHIR FEHFIIRES © JookE— T > Ba&DUT 35 m IMEX R IZHE 7y > X PR MR I HYE 7]
LIy AlEAL ~ BoE ~ )25 (BRI AA domainty e » AR 2 X PRERAR T B0 3 W00 0 [F] ] fEreset_phase®Z fir > [FIINAE
configure_phasefiCE - [FIif1/f Amain_phaseJF4aTEHR TAF o ZXRHHEITE DA A R - EEAEBERIINE - KS-6rfmE
TIXPAANER S Hdriverfiz F[F—domainfy L -

FERNE ST » B & A componentEi iz T— P45 /jcommon_domainfydomain 5 ZARILH T4 » AP NS
Hreset_phase ~ configure phae * main_phaseZEFL-NRIL[EY o FEBFELRL % 1 AHY—E 55 Mcommon_domain i 17 Hi>k - {HHE A T
AEHIdomaint o [E]S-7HFIH T - ~driverfiz T4 [F]domainF {F 5 <
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driver A

driver B

pre_reset phase

reset _phase

pre_reset phase

post_reset phase

reset_phase

pre_configure phase

post_reset phase

configure phase

pre_configure phase

post_configure phase

configure phase

pre_main_phase

post_configure phase

main_phase

pre_main_phase

post_main_phase

main_phase

pre_shutdown phase

post_main_ phase

shutdown_phase

pre_shutdown phase

post_shutdown_phase

shutdown phase

post_shutdown phase

common domain

B5-6 ™ /Ndriverfs F [F] —domain




driver A

driver B

pre reset phase

reset_phase

pre reset phase

reset phase

post reset phase

post_reset phase

pre _configure phase

pre_configure phase

configure phase

configure phase

post_configure phase

post_configure phase

pre_main_phase

pre_main_phase

main_phase

post_main_phase

main_phase

pre_shutdown phase

post_main_phase

shutdown_phase

pre_shutdown phase

post_shutdown phase

shutdown phase

common_domain

post_shutdown_phase

new_domain

B 5-7 ®ANdriverfs F 7~ [F)domain




domainfT PELISF BRIEER T > 2 [E P ISP AN 2 a8 81T (run_time) AYphaseZk o] AR AERY < 3 & > X B domain L BE
b ESrun-timefphase » Y HAtfphase » HIUAFEFHY » BN ~domainfJrun_phasefZ8 & [F2F 1Y - HAtHJfunction phasetl &[5
[y o
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*5.3.2  Zdomainf ]+

RS component & TN domain > B DAE AL AV T ¢

CRFHE 540

Y4 i src/ch5/section5.3/5.3.2/B.sv
3 class B extends uvm component;
4 uvm_domain new_domain;

5 ‘uvm_component utils (B)

6

7 function new(string name, uvm_ component parent);

8 super.new (name, parent);

9 new domain = new("new domain");
10 endfunction
11
12 virtual function void connect phase (uvm phase phase);
13 set domain (new domain) ;
14 endfunction

20 endclass

F_EatfCrg o > 37— domain » FRFHESZFI{E o fFconnect phase i set domain SB[l A #l]ftdomaint - set domainpf
By RALE -

KhgiFsE 541
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SEE © UVM
RS

function void uvm component::set domain (uvm domain domain, int hier=1);

HEZISHFR N ERsETEAE > R NBEEFINEERFEE A EInew_domain o FFFFNSLEIE—RAE
build phase152(K > FrLAIX H—f%fFconnect phaseH i Fiset domain -

UBHIAZE|new domainf5 » B 5 EAf.component ( ERIAfiZ T-common domaind ) HYZ7Si5{Tphase =220 T » FEBH ¢

KEEE  5-42

Y% src/ch5/section5.3/5.3.2/B.sv
22 task B::reset phase (uvm phase phase);

23 phase.raise objection (this);
24 ‘uvm_info ("B", "enter into reset phase", UVM LOW)
25 #100;

26 phase.drop objection(this);
27 endtask

28

29 task B::post reset phase (uvm phase phase);

30 ‘uvm_info ("B", "enter into post reset phase", UVM LOW)
31 endtask

32

33 task B::main phase (uvm phase phase);

34 phase.raise objection(this);

35 ‘uvm_info ("B", "enter into main phase", UVM LOW)

36 #500;

37 phase.drop objection(this);
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38 endtask

39

40 task B::post main phase (uvm phase phase);

41 ‘uvm_info ("B", "enter into post main phase", UVM LOW)
42 endtask

43

FEAT :

CFHE 543

Y% src/ch5/section5.3/5.3.2/A.sv
16 task A::reset phase (uvm phase phase);

17 phase.raise objection (this);

18 ‘uvm_info ("A", "enter into reset phase", UVM LOW)
19 #300;

20 phase.drop objection (this);

21 endtask

22

23 task A::post reset phase (uvm phase phase);

24 ‘uvm_info ("A", "enter into post reset phase", UVM LOW)
25 endtask

26

27 task A::main phase (uvm phase phase);

28 phase.raise objection(this);

29 ‘uvm_info ("A", "enter into main phase", UVM LOW)
30 #200;

31 phase.drop objection (this);

32 endtask

33

34 task A::post main phase (uvm phase phase);
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35 ‘uvm_info ("A", "enter into post main phase", UVM LOW)
36 endtask
37

{Fbase_testHREAFIBIZBIME

ChiFsHE 544

4t src/ch5/section5.3/5.3.2/base test.sv
4 class base test extends uvm test;

5
6 A A inst;
7 B B inst;

16 endclass

17

18

19 function void base test::build phase (uvm phase phase);
20 super.build phase (phase);

21 A inst = A::type id::create("A inst", this);

22 B inst = B::type id::create ("B inst", this);

23 endfunction

ipfT EHAHSE  ATLUS ST SR

# UVM_INFO B.sv(20)
# UVM_INFO A.sv(18)
# UVM_INFO B.sv(26)

: uvm_test top.B inst [B] enter into reset phase
: uvm_test top.A inst [A] enter into reset phase

0
0
100: uvm test top.B inst [B] enter into post reset phase

™ ®» @
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e

UVM INFO B.sv(31l) @ 100: uvm test top.B inst [B] enter into main phase
UVM INFO A.sv(24) @ 300: uvm test top.A inst [A] enter into post reset phase
UVM INFO A.sv(29) @ 300: uvm test top.A inst [A] enter into main phase
UVM INFO A.sv(35) @ 500: uvm test top.A inst [A] enter into post main phase
UVM INFO B.sv(37) @ 600: uvm test top.B inst [B] enter into post main phase

AILUEWIHEE] - AFIBRYEZS B  Tphase 4 £ 7P T °
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*5.3.3  Z%domainphasefV Bk
EATRRIAFIBAT B TN [EHYdomainth > fFFEFAE LT 0 phaseFY Bk R H EPR T F—domaintft -
Afilbase_testHI{LF55 TR - BRI -

KhSEs  5-45

{4 src/ch5/section5.3/5.3.3/B.sv
3 class B extends uvm component;

4 uvm_domain new_domain;

5 bit has jumped;

S ‘uvm_component utils (B)

.

8 function new(string name, uvm_ component parent);
9 super.new (name, parent);
10 new domain = new("new domain");
11 has jumped = 0;
12 endfunction
13
14 virtual function void connect phase (uvm phase phase);
15 set domain (new domain);
16 endfunction

20 endclass

21

22 task B::reset phase (uvm phase phase);

23 phase.raise objection(this);

24 ‘uvm_info ("B", "enter into reset phase", UVM LOW)
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25 #100;

26 phase.drop objection (this);

27 endtask

28

29 task B::main phase (uvm phase phase);

30 phase.raise objection(this);

31 ‘uvm_info ("B", "enter into main phase", UVM_ LOW)

32 #500;

33 if(!has jumped) begin

34 phase.jump (uvim _reset phase::get());

35 has jumped = 1'bl;

36 end

37 phase.drop objection(this);

38 endtask

FHBHYmain_phase T Jk5 Zreset_phase © has_jumpedZf B Bk H i T—2K - A S > AT DS E AR
# UVM _INFO B.sv(24) @ O0: uvm test top.B inst [B] enter into reset phase

# UVM INFO A.sv(18) @ O: uvm test top.A inst [A] enter into reset phase

# UVM INFO B.sv(31) @ 100: uvm test top.B inst [B] enter into main phase

# UVM_INFO A.sv(24) @ 300: uvm test top.A inst [A] enter into post reset phase
# UVM INFO A.sv(29) @ 300: uvm test top.A inst [A] enter into main phase

# UVM INFO A.sv(35) @ 500: uvm test top.A inst [A] enter into post main phase
# UVM INFO /home/landy/uvm/uvm-1.1d/src/base/uvm phase.svh(1314) @ 600: reporter [PH JUMP] phase m:
# UVM INFO B.sv(24) @ 600: uvm test top.B inst [B] enter into reset phase

# UVM INFO B.sv(31) @ 700: uvm test top.B inst [B] enter into main phase

A DUEFIBPR R 33 A T reset_phasefImain_phase » AR A T —X o domainfy L {15 phasel Bk 7] LLH FIR T30 IEF & 1Y
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F6E  UVMMA#sequence
6.1 sequenceX:hif

6.1.1 Mdriver FHE AN £ TR
TEEE2ZEMI B » W)= A A driverdt » &k 4 Fsequence « N L =HXNIEFEE 7
BJTAART > driverfymain_phase/& X AR °

RIER 6-1

task my driver::main phase (uvm phase phase);
my transaction tr;
phase.raise objection (this);
for(int 1 = 0; i < 10; i++) begin
tr = new;
assert (tr.randomize) ;
drive one pkt(tr);
end
phase.drop objection(this);
endtask
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YNSRI B —Fnglil - XAREE AT LAY o B HEXDUTHENIA FEIRVERINS - A2 E 200 7 _Eal (RS s e hn 1 b
HYEL > T 2RI o B AE 559 Mransaction S I ACRCHEIRAVAEL » A2 A X

AR 6-2

task my driver::main phase (uvm phase phase);
my transaction tr;
phase.raise objection (this);

for(int 1 = 0; 1 < 10; i++) begin
tr = new;
if (i == 8)
assert (tr.randomize with {tr.crc err == 1;});
else

assert (tr.randomize) ;
drive one pkt(tr);
end
phase.drop objection(this);
endtask

DA TR & main_phase EE¥TS | —iE © WIRBER T HHIFE K > FFEEN—MNERE - A2 > MEEHXEE
main_phase > L2 > BEZM—FPE I > BEEZ S —Kmain_phase © IFRZLH UEFAMEFBEEREL > A2 BHRE )R Z AT
AYMLITEES » FTEA - XM ATEEY > IOV ERY AT REMEARGE - S E A RHNR -

fFAMZEmain_phase » H.52H A Mtr=new 5] £drive_one_pktZ [AJFJIE A - HRA (20775 LURFX EE1E ] Mimain_phase
L HERIE 7 AT AR E A FE R A G R e X T UTHE NG - XMEETELEE TR £ S Wahiy 78X
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AL - drive_one pKUEHIE) » SR driverf T AT - (BRIGF=AH LMEATEL « A0felF= A SR oL M riversh SR 1125 -
Ty LILAR > AR R

AR 6-3

function void gen pkt(ref my transaction tr);
tr = new;
assert (tr.randomize) ;

endfunction

task my driver::main phase (uvm phase phase);
my transaction tr;

bit send crc err = 0;
phase.raise objection(this);
for(int 1 = 0; 1 < 10; i++) begin

gen pkt(tr);
drive one pkt(tr);
end
phase.drop objection (this);
endtask

W_EFTR > BTEUE X— A I R gen pkteldl > (EZAMAE X —PCRCH IR EAVREE ? MEE G T EXE ?

REEEH  6-4

function void gen pkt(ref my transaction tr);
tr = new;
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assert (tr.randomize with {crc err == 1;});
endfunction

R SR — R A R i gen_pkteR IR & E X BARKRERAR VAT o N T MR EE T X - APIRHENS © E—fhg
[5F FEI BR  FARESE 6-3Th T gen_pktTE W AvirtualZiEY » SASAEEEECRCHARATMIX A FIRT » Mmy_driver)RAE—4 A
cre_err_driver » 3t #gen_pkte%y o (HERKREFAYIAI I T - AVEAER AR A ] s se il XA gr e driverlE 2 [DF HAE SR 57
FE X —my_agent !+ Jy T 2B Hi agent » UAAEEEHTE — P my_env o XFES T BARE R BT « 85 R AT
PR T A T 2R — R > {22 AE driverflymain_phaset IG5 EH T CRUEA R [F 4 0L -

= EZEMER R > s 4l System Verilogfg (Y — L B2 T ARATEIASLEIRY - UVMIR T gt aX N a] @ » 5] AT sequence
ML - FEfR AR AR A R T factory#/ L] ~ configh/ll] o {# Hsequencef/lH 2 5 » FEARFEHVMILABIF - AR [EHYsequenceit B
fi¢sequencerfymain_phasefdefault sequence ° *4sequencerffl{TE|main_phasell] » %& Pl default sequence > H 2. EFt/Ensequence -

FAREAE E AR > sequencerEBfjsequenceF - HITHYA IR FIAE 2 T 2 AijfYgen_pkt > FHE I FHAYALE MdriverZs Flfsequencer ©
sequencer-ffsequencej=4: fitransaction3s £5 driver » X E ST S  driver B [ Fl gen pkt;& A ARFTHIX B -

1] 3338 2 585 ¥ 7T LAK 2| 5 b — A i ok 7y X,
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*6.1.2 sequencelly 2 SHIT

H5ERK— P sequencel? € W5 0 B LA Fstart{ T35 H S50 -

RHEHR 6-5

my sequence my_ seq;
my seq = my sequence::type id::create("my seq");
my seg.start (sequencer) ;

b T EBERIZAN » R al DA Fdefault_sequence/=7f - 551 _Fdefault sequence<=if Fstart{1-55 » ‘2 AFAMIEH = » Hf—

MRATSC 2T T H Y

RHEH 6-6

uvm_config db# (uvm object wrapper) ::set(this,
"env.li agt.sgr.main phase",
"default sequence",
case0 sequence::type id::get());

SN R E e SEBI L EE B B sequence > Z fr i T default_sequence/F5f

REER 6-7
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N4t src/ch6/section6.1/6.1.2/my case0.sv
41 function void my caseO::build phase (uvm phase phase);

42 case(0 sequence cseq;

43 super.build phase (phase);

44

45 cseq = new ("cseq");

46 uvm_config db# (uvm_sequence base) ::set (this,

47 "env.1l agt.sqgr.main phase",
48 "default sequence",

49 cseq) ;

50 endfunction

L —sequence/Z 552 H L {TsequencefybodyfT:55 - HSEZ > [ T body4f - 2 H Bl A sequencelfJpre_body Spost body :

ChFH  6-8

{4 i src/ch6/section6.1/6.1.2/my case0.sv
3 class case0 sequence extends uvm sequence # (my transaction);

10 virtual task pre body();

11 ‘uvm_info ("sequenceO", "pre body is called!!!", UVM LOW)
12 endtask

13

14 virtual task post body();

15 ‘uvm_info ("sequence(O", "post body is called!!!", UVM LOW)
16 endtask

17

18 virtual task body();

21 #100;
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22 ‘uvm_info ("sequence(0", "body is called!!!", UVM LOW)

25 endtask

26

27 ‘uvm_object utils(case0 sequence)
28 endclass

aftiysequenceEFITHT » =FTENH -

# UVM _INFO my caseO.sv(ll) @ O: uvm test top.env.i agt.sqgr@@cseqg [sequenceO] pre body is called!!!
# UVM INFO my caseO.sv(22) @ 100000: uvm test top.env.i agt.sqgr@@cseq [sequencelO] body is called!!
# UVM INFO my caseO.sv(1l5) @ 100000: uvm test top.env.i agt.sqr@@cseq [sequencel0] post body is cal:
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6.2 sequencel V(P&

*6.2.1 fE[E|—sequencer |5 7/12% 1 sequence

TERICFERIPIFH - F—0Z] > 1 —sequencer S5l T —>sequence - F52 | » UVMEZH[E— N ZI{E[F]—sequencer |

JEZ12%>sequence °
Emy sequencer | [E 8] BN T PN sequence : sequencelfIsequence2 > (IS T A7 -

KF%E 69

N i src/ch6/section6.2/6.2.1/no pri/my case0.sv
57 task my case0::main phase (uvm phase phase);

58 sequencel seqgl;
59 sequencel seqgl;
60

ol seq0 = new("seqO");
62 seq0.starting phase = phase;
63 seql = new("seql");

64 seql.starting phase = phase;
65 fork
66 seqg0.start (env.1i agt.sqgr);
67 segl.start (env.i agt.sqgr);
68 join

69 endtask
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H rfsequenceOHYE X H -

/E%  6-10

N i src/ch6/section6.2/6.2.1/no pri/my case0.sv
3 class sequence(l extends uvm sequence # (my transaction);

10 virtual task body();

13 repeat (5) begin

14 ‘uvm_do (m_trans)

15 ‘uvm_info ("sequenceO", "send one transaction", UVM MEDIUM)
16 end

17 #100;

20 endtask

21

22 "uvm_object utils (sequence0)
23 endclass

sequence |FNE X -

CHFHE 6-11

N i src/ch6/section6.2/6.2.1/no _pri/my case0.sv
25 class sequencel extends uvm sequence # (my transaction);

32 virtual task body();
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35
36
37
38
39

42
43
44

repeat (5)
‘uvm _do with(m trans,
‘uvm_info ("sequencel",

#100;

endtask

45 endclass

"uvm_object utils (sequencel)

{m trans.pload.size < 500;})
"send one transaction",

UVM MEDIUM)

(T ERIEfG » & EoRP ) sequence X B 4 transaction

S o S o S e

UVM_INFO
UVM_INFO
UVM_INFO
UVM_INFO
UVM_INFO
UVM_INFO

my caseO.
my case0.
my case0.
my caseO.
my case0.
my case0.

®» ® @ @ @ @

85900:

112500:
149300:
200500:
380700:
436500:

env
env
env
env
env

uvm_ test top.env.i agt.sqgr@@seqgl
uvm test top.
uvm test top.
uvm test top.
uvm test top.
uvm test top.

.sqr@@seql
.sqr@@seq0
.sqr@@seql
.sgr@@seq0
.sqr@@seql

[sequence0]

[sequencel]
[sequence(]
[sequencel]
[sequence(]
[sequencel]

send
send
send
send
send

one
one
one
one
one

send one transact:

transact
transact
transact
transact
transact

sequencerfRIE(f 2. B I sequencedytransactionlfE ? X EUVMHAYsequence ] AYHE (0] o Y Ftransactionsfii » {FAF
IR S > B R e dliES s Sk o L AHuvm dosiEuvm_do_with 770 » 4= ftransaction {54 & BRIAHY
5 > BI-1 - B[ D@ uvm do prifzuvm do pri withf§ 25 Fip= 4= fytransactionfN {55 2% -

(AN
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N i src/ch6/section6.2/6.2.1/item pri/my case0.sv
3 class sequence(l extends uvm sequence # (my transaction);

10 virtual task body();

13 repeat (5) begin

14 ‘uvm_do pri(m trans, 100)

15 ‘uvm_info ("sequenceO", "send one transaction", UVM MEDIUM)
16 end

17 #100;

20 endtask

23 endclass

24

25 class sequencel extends uvm sequence # (my transaction);

32 virtual task body();

35 repeat (5) begin

36 ‘uvm_do pri with(m trans, 200, {m trans.pload.size < 500;})
37 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
38 end

42 endtask

45 endclass

uvm_do_pri5uvm_do_pri_with#J=5 —PNSETEILER - X DNEELIE— DR TFT-1HYELT - AR (Ll -

HFsequencel HtransactionfY (L SE i = » B DAFZIETIER » JeikiEsequencel 74 Aytransaction - *4sequencelfYtransaction 4=
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R HEIS + T4 sequenceOfftransaction « [ELEHEST AIOTY - B BIIEEAATMAIIRE - i Esequence0isequence | T4k
transaction ° XS K Nysequencerf{h# BLEH IR 2 ¢

KEEHE  6-13

SE  uvM

RS
SEQ ARB FIFO,
SEQ ARB WEIGHTED,
SEQ ARB_RANDOM,
SEQ ARB STRICT FIFO,
SEQ ARB_STRICT RANDOM,
SEQ ARB USER

TEBRIAE ML T sequencer P BUAZSEQ_ARB_FIFO » T I EIG AT - MiASZERLE -
SEQ ARB WEIGHTEDEHIFUy{H#Ek : SEQ ARB. RANDOME 52 2 fffi4% + SEQ ARB _STRICT FIFOZ k&S0 >
WH % MR ek sequencelf - FHRSE AR AN ZEEE - SEQ_ARB_STRICT RANDOME“t&Z ML/ RKHY » HH 2% ME
—{egsequencelf - FENIM S /e FeHE © SEQ_ARB_USERNE M P el LLE E X —FHr I h#EE -

NIt ERRERICIGEER - NIZ IR E P FEEISEQ_ARB_STRICT_FIFOZ#SEQ_ARB_STRICT_RANDOM :

ChFHE  6-14
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{4 i src/ch6/section6.2/6.2.1/item pri/my case0.sv
57 task my case(0::main phase (uvm phase phase);

65 env.l agt.sqgr.set arbitration(SEQ ARB STRICT FIFO);

66 fork

67 seq0.start (env.i agt.sqgr);
68 seqgl.start (env.i agt.sqgr);
69 join

70 endtask

2050 EAVRE S » 2 &P E Flsequencel & X 5E transactionf 0 sequence0 A JT4E & 1% o
Fitransaction 5 {24 » sequencet G LRI o T] LA{Esequence S B H5 & HALLL

CRiFHE  6-15

{4t src/ch6/section6.2/6.2.1/sequence pri/my case0.sv
57 task my case0::main phase (uvm phase phase);

65 env.1l agt.sqgr.set arbitration(SEQ ARB STRICT FIFO);

66 fork

67 seqO.start (env.i agt.sqr, null, 100);
68 segl.start (env.i agt.sqr, null, 200);
69 join

70 endtask

start{ -5 Y5 — S Esequencer © 5 —NSEEparent sequence > B DUIEE Hnull > 55 =PGRS 0 WA FEEN I

398



EH-1 > EEEAREEEN— /N -0 -

s RIS B26- 10 ysequence ORI RS EL6- 11 R Hsequencel > BN FEuvm_do &% 5 EL s o T Lt s - =& 3
sequence 1 F1ffJtransaction5g £ & 1% 5[5 A & #ksequenceQH ftransaction » FTLL » Yfsequencel® B {1 LU A BT RIE B H N =4 1Y
transactionfJ {504 °
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*6.2.2 sequencerfylock#E{E

% sequencefE— P sequencer_E[E]IT ST » B sequencef™ 4 HifYtransactionE]s 3B 22 Ssequencerffy{F# - 4 F EIXFE
—FpE » Fe P sequencet LB E R - — HEZT » A BEFTA HYtransaction VT £ 5 25 driver » W15 A ] R 255 HiAtfisequence
f{Ytransaction » FEex & RS IR o BERE XAl > B DI E—TT—FF » Y hsequencelid, T RS IV S 2 o

B2 A Hfisequence 5 B SIS IE 7 BT LUXFRER A G AFFARIEE: o FEUVM A a] DU Flock R (AR AR LN R -

Firilock » Bt &sequence[d]sequencer’z i —MEK » X MEK S HAlsequence’k i transaction Y 15 K —[F#Z i A sequencerfy {13
PSR - LHEFTEHRYFTA IR KA SE R - sequencergi H4GMAMZX MockiF >k » [ jEsequencersz— B ESA ik Hisequencefty
transaction > B Funlock{E E# A o MR - - Hsequencerf T A FFH%H # AT A Hsequence 3L 5 » (i /& 4% HH i lock B (ERY
sequencefii (5T

KFHE 6-16

N i src/ch6/section6.2/6.2.2/one lock/my case0.sv
25 class sequencel extends uvm sequence # (my transaction);

32 virtual task body();

35 repeat (3) begin

36 ‘uvm_do with(m trans, {m trans.pload.size < 500;})
37 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
38 end
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39 lock ()~

40 ‘uvm_info ("sequencel", "locked the sequencer ", UVM MEDIUM)
41 repeat (4) begin

42 ‘uvm_do with(m trans, {m trans.pload.size < 500;})

43 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
44 end

45 ‘uvm_info ("sequencel", "unlocked the sequencer ", UVM MEDIUM)
46 unlock () ;

47 repeat (3) begin

48 ‘uvm_do with(m trans, {m trans.pload.size < 500;})

49 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
50 end

54 endtask

57 endclass

Fritsequencel S5{CHE & B6-10 AYsequenceOfsE FH{ D B BR6-90Y = {Eenv.i agt.sqr )27 » =& FiAFlockiEAJHT » sequenceOF
seuquencel AT FE 7 transaction 5 fElocki&H]f5 » —H & iEsequencel fYtransaction » H Fl|unlockiE 57 1E S > sequence0F]

seuquencel ¥ 4638 77 4 transaction ©

A5 P sequence iR K Flock {155 K3k A sequencer I A AU EAUANE 2 & 22 3k A flisequence AL LI TSEEE S 7
ZREPTA RS LG 5549 —Tsequence ©

KHEEE 617

4t src/ch6/section6.2/6.2.2/dual lock/my caseO.sv
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3 class sequence(l extends uvm_ sequence # (my transaction);
10 virtual task body();

13 repeat (2) begin

14 ‘uvm_do (m_trans)

15 ‘uvm_info ("sequenceO", "send one transaction", UVM MEDIUM)
16 end

17 lock () ;

18 repeat (5) begin

19 ‘uvm_do (m_trans)

20 ‘uvm_info ("sequence(O", "send one transaction", UVM MEDIUM)
21 end

22 unlock () ;

23 repeat (2) begin

24 ‘uvm_do (m_trans)

25 ‘uvm_info ("sequenceO", "send one transaction", UVM MEDIUM)
26 end

27 #100;

30 endtask

31

32 "uvm_object utils (sequence0)
33 endclass

I _Filtsequence0 5 )5 B6-16 R Hysequencel [ {Fenv.i agt.sqr_F/E5) » &% Flsequence05: 35S sequencer (YA AL » 1F
unlock BRET 78 FH AT > — H & 1%sequence0fytransaction < fFunlock#7iE IS » sequencel ¥k 5:sequencerfyFiA I @ 25— B &%
sequencelfYtransaction > E Flunlock BRI -

/
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*6.2.3 sequencerfygrabfa{E

SlockiE—1% > grabifEt T E I A sequencerfJFTA L > H B grabfEELlockiBEIL LR = © lockiE K EHT A A
sequencer{PE AT GHE » FHFEH » ERiEAPEIE K ELLE T T o grabif KMHE A sequencer{f# AF A B ATTE > TJL
P& A T sequencer AT A AL

CHEEH  6-18

{4 i src/ch6/section6.2/6.2.3/my case0.sv
25 class sequencel extends uvm sequence # (my transaction);

32 virtual task body();

35 repeat (3) begin

36 ‘uvm_do with(m trans, {m trans.pload.size < 500;})

37 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
38 end

39 grab () ;

40 ‘uvm_info ("sequencel", "grab the sequencer ", UVM MEDIUM)

41 repeat (4) begin

42 ‘uvm_do with(m trans, {m trans.pload.size < 500;})

43 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
44 end

45 ‘uvm_info ("sequencel", "ungrab the sequencer ", UVM MEDIUM)
46 ungrab () ;

47 repeat (3) begin

48 ‘uvm_do with(m trans, {m trans.pload.size < 500;})

49 ‘uvm_info ("sequencel", "send one transaction", UVM MEDIUM)
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50 end

54 endtask

55

56 "uvm_object utils (sequencel)
57 endclass

HER P NsequencelH] i 134 [ 5 FH grab (- 25 S il sequencer Y AT AURFE AR 2 X Fhi 5t 5 P sequencelH] i 12 8 Al lock 47
b AR B sequence LTS IS A 2T AU R4 34— A AT A fsequence -

R — P sequenceF{H A grab{T: %53k HisequencerPJ BT A AT » 554h—"1 sequence =.£4{5 FHlock{T- 45 3K15 T sequencer FT A AU
SYAIE ? B ZE R grab(E 5o —EHERFlock VRN - grabfE55 iR 2 LEEHSCBARY » mAAE SN - (EEE AT A IEE T
HiE -

404



6.2.4 sequencefV XM

B %P sequenceld] i £ —>sequencer FELET > FiaHYsequence#iZ Sfth#k » MRIEFEFEYF- 1 sequenceks Z%transaction » fif
HE L2 Hsequencer L EHY » sequencefi | o] LIAEL/c sl TR BN » SHPEEVEE R TCREN T -

i lock{F-Z5 fllgrab{f-5% » sequencen] LU Hsequencer » 5&{T{#Hsequencerk % H O 7 4 Htransaction - [EFEHY » UVMHLRHLHE
Jiti[Fsequence B] IAE—ERf RN 2 5%k > Hl<isequenceLRy -

sequencer{E{fEHT » 2 & FHsequencelJis_relevant bl & HY X DI 455 « WIERY1 » 1iBHHsequence 4K » & MITEHRY » KRlHE AT DU
EE7kis relevantpl R {Hsequence 5y -

KHEEHE  6-19

{4 i src/ch6/section6.2/6.2.4/1is relevant/my case0.sv
3 class sequence(l extends uvm sequence # (my transaction);
4 my transaction m_trans;
5 int num;
6 bit has delayed;

14 virtual function bit is relevant();

15 if ((num >= 3)&&('has delayed)) return 0;
16 else return 1;

17 endfunction

18

19 virtual task body();
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22 fork

23 repeat (10) begin

24 num++;

25 ‘uvm_do (m_trans)

26 ‘uvm_info ("sequenceO", "send one transaction", UVM MEDIUM)
27 end

28 while (1) begin

29 if(!has delayed) begin

30 if (num >= 3) begin

31 ‘uvm_info ("sequenceO", "begin to delay", UVM MEDIUM)
32 #500000;

33 has delayed = 1'bl;

34 ‘uvm_info ("sequenceO0", "end delay", UVM MEDIUM)

35 break;

36 end

37 else

38 #1000;

39 end

40 end

41 join

45 endtask

48 endclass

2XSsequencefE & 2% T 3/ Mransaction/5 ARSI TERY > ZEAT5000006T [B] SR A1 f5 N HF4AA RN © Fflbsequence SRS E BR6-11H Y
sequencel [F]i5f B5) » & & PELEHiisequenceOFIsequence 1 32 # & i transaction 5 [ {F J<XLAYS000000 [E] EAA7 N » H A sequencel &
1k%transaction ; *4sequence0EE AT H YT > sequenceOfIsequencel X JF4ERES & iktransaction o MIFFPFEE i » is relevant5grab
E55 Mllock (L35 /258 =AHRHY © il 1% Bis_relevant » A LLfiHsequence EAfIfi 5 sequencery{#E AL » 1Ml grabfE: 55 Mllock{E: 55 M58 5
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sequencerfJFTAAY -
k& Tis relevant¥} » sequence A —MF S wait_for relevanttt, 5sequence Y H XU MAH S ¢

CRFHE 620

N4t src/ch6/section6.2/6.2.4/wait for relevant/my case0.sv
3 class sequence(l extends uvm_ sequence # (my transaction);

14 virtual function bit is relevant();

15 if ((num >= 3)&&(!has delayed)) return 0;
16 else return 1;

17 endfunction

18

19 virtual task wait for relevant();

20 #10000;

21 has delayed = 1;

22 endtask

23

24 virtual task body();

27 repeat (10) begin

28 num++;

29 ‘uvm_do (m_trans)

30 ‘uvm_info ("sequence0", "send one transaction", UVM MEDIUM)
31 end

35 endtask

38 endclass
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Ysequencerk BAEH _FERIHVFTH sequenceF N LA » FEA<=1i Fwait_for_relevant3f2&FsequenceZZ ALY - XMtsequence S,
W& ea6-11 i sequencel [FIRf B 7)) » 3& 7% T 3 Mransaction[ » sequence0Z5 1) LAY © [H:f5sequencer— F % i%sequence Y
transaction * B 2[4 # i transactionE} & 1A 52 EE o AT 0 sequencer’s Fiisequence0TCAY » < FiHiwait_for relevant - #is »
sequence0ZL A5 H CLFZEHIAY » B2 B 3 A A R 2 HofthisequencefyF2e/H] - 415 Hofthisequence A LR 455 » b Z.sequence0:F 7k
TEINTRBORS - XESSFHR6-19PFTHYXKHE - 75 #.6-19011 7 F1sequence0FF A& F ff 4 sequence 1 Htransaction 4= H 4

ook > M2 E O EoEdE B AN AR I R -

fEwait_for_relevant/ > UM sequence TR SRAERR o RIS EEE6-20 > {RR4Iwait_for relevanti &1 N E X :

KFHE  6-21

virtual task wait for relevant();
#10000;
endtask

Hi 2. Lwait_for relevantiX[E]f5 > sequencere=4k i FsequenceORYis_relevant » & FIRIRZETLRCIRLS » MIFkEE A
wait_for_relevant © Z2F A TIEMEHFHYIR -

FEAR A SR 6- 19095 -Frf > 3l EHIZERT (500000 ) FRAT ST )R {HsequenceOEE HT 815 A XY © RAITEX ST (8] - sequencelfy
transaction 3£ 5¢ BB » Tfjsequence0rf X &4 B 7k wait_for relevant(T-55 » AR 248 A0 MR
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UVM FATAL @ 1166700: uvm_ test top.env.i agt.sqr@@seq0 [RELMSM] is relevant ()was implemented without

Rl - is_relevant Swait_for_relevant—f RN BN EEZ » A EE R B AT — o (U E6- 19895+ A EEL
wait_for relevant » R NIGWHIIEE T ZERT » 0] LRI =8 FEwait_for relevant - (£ E I N 1% EEEwait_for relevantiX->

£ -
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6.3 sequencef 7=y HSLH)
6.3.1 uvm do&¥I|7E

uvm_doZF72 EFEA LT

CHFHE  6-22

SRR 1 UvM

TR

‘uvm_do (SEQ OR ITEM)o

‘uvm_do_pri(SEQ OR _ITEM, PRIORITY)

‘uvm_do_with (SEQ OR ITEM, CONSTRAINTS)

‘uvm_do pri with(SEQ OR ITEM, PRIORITY, CONSTRAINTS)
‘uvm_do_on (SEQ OR ITEM, SEQR)

‘uvm_do_on_pri(SEQ_OR_ITEM, SEQR, PRIORITY)

‘uvm_do _on with(SEQ OR ITEM, SEQR, CONSTRAINTS)
‘uvm_do_on pri with(SEQ OR ITEM, SEQR, PRIORITY, CONSTRAINTS)

Hrfruvm do ~ uvm_do with ~ uvm _do_pri ~ uvm_do pri with{fEFTEI LR T » XEBEHNESBIMS -

uvm_do_onfF & =5 & {55 FH [ sequencerk i [ transaction © ‘EH P NSEL » BE— P iEtransactiondVi54t » 2E N E

sequencerfJF5%5t ° 2HfEsequence i FHuvm doZE 770 - HELIAAYsequencerki 2 Hhsequence |2 Tl HA5 EH sequencer » sequenceff
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X PsequencerdVFEFH I E Y I A8 &Em_sequencerd » E5C F > uvm doZEf T ¢

CFHE  6-23

‘uvm_do_on(tr, this.m sequencer)

FEAX BB AL RAE E (5 FHIE T sequencer (D IHs A - BHYEIESE I ZE(E6.5 I virtual sequence S EI AT -
uvm_do on _pri* BH=NSE ) F— 1 SE R transactiontV 55T © 55 PNEsequencerJf55 © FF =ML ¢

KhEiFHE 624

‘uvm_do _on(tr, this, 100)

uvm _do on with » BEH =128 > £— PS8 EtransactiondVF54T > TEsequencerffYig4t » FE =B H ¢

CRFEHE 625

‘uvm_do _on with(tr, this, {tr.pload.size == 100;})

uvm_do on pri with » EHVUNSE » BFfAuvm doZZ P SER LI — - — S EEtransaction?VF55t » 55 -2
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sequencerflJiEFt > SH=EMIL > FHIIINELTH

5% 6-26

‘uvm_do _on pri with(tr, this, 100, {tr.pload.size == 100;})

uvm_do ZFHYEA = 7E H A E Fuvm_do on_ pri withZZESZHIAY © Lluvm_ do%7=

KFE 627

Fg - uvM

RS

"define uvm do (SEQ OR ITEM) \
‘uvm_do_on pri with(SEQ OR ITEM, m_sequencer, -1, {})
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*6.3.2 uvm_create Suvm_send

B T {8 Huvm_do7% 7= A transaction » A ] DA{#H Fuvm_create’s Suvm_send 755K 42

CHFHE 628

{4t src/ch6/section6.3/6.3.2/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

10 virtual task body();

11 int num = 0;

12 int p sz;

15 repeat (10) begin

16 num++;

17 ‘uvm_create (m_trans)

18 assert (m_ trans.randomize());
19 p sz = m _trans.pload.size();
20 {m trans.pload[p sz - 4],

21 m_ trans.pload[p sz - 3],

22 m_ trans.pload[p sz - 2],

23 m_ trans.pload[p sz - 1]}

24 = num;

25 ‘uvm_send (m_trans)

26 end

30 endtask

33 endclass
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uvm_create’ {E & If{Etransaction o 2f—Mransaction? SLBILfE » BT DO HAME 220 A > ZARESE EEfS 5 Fuvm_send
KA o BARE T buvm_do 2B FEMNRIE o WFE_EBIF - 5iRfpload iz 541 byte i i/ [Hitransactiony 7=

FL o A2 EAE RS > h5ea] DIAE Fuvm_createZs > 11 E M Hnew TR BIE

5 sE 629

virtual task body ()

m trans = new("m trans");
assert (m_trans.randomize());
p sz = m trans.pload.size();
{m trans.pload[p sz - 4],

m_ trans.pload[p sz - 3],

m trans.pload[p sz - 2],

m trans.pload[p sz - 1]}

= num;
‘uvm_send (m_trans)

endtask

f% Tuvm_send¥} » X uvm send priZs © THIVE FEE SftransactioniZ Z5sequencerfisf 1% E 554

Lh%EH 6-30

virtual task body():;
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m trans = new("m trans");
assert (m trans.randomize());
p_sz = m _trans.pload.size();
{m trans.pload[p sz - 4],

m trans.pload[p sz - 3]
m trans.pload[p sz - 2]
m trans.pload[p sz - 1]
= num;
‘uvm_send pri(m trans, 200)

14

}

endtask
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*6.3.3 uvm rand send %517

uvm_rand_send 25 HUW N L -

KFHE  6-31

g uvM

TR

‘uvm_rand_ send(SEQ OR ITEM)

‘uvm_rand_ send pri(SEQ OR ITEM, PRIORITY)
‘uvm_rand_send with (SEQ OR ITEM, CONSTRAINTS)

‘uvm_rand send pri with (SEQ OR ITEM, PRIORITY, CONSTRAINTS)

uvm_rand_send7Z Suvm_sendZ7Z250] » E—AVX B B & WtransactionH THRAN AL © X7 {d FIAYFTHE Etransaction 22 45 75 Bic
TZEE > iS22 0 BIEESLBET ¢

CHEEHE  6-32

m trans = new("m trans");
"uvm_rand_send(m_trans)

uvm_rand_send_pri/Z FT#5 Etransaction (Lo - BHEM NS » FF— 1 Etransactionfi55T > 5B B LEY -
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S5 #E  6-33

m trans = new("m trans");
‘uvm_rand_ send pri(m trans, 100)

uvm_rand_send_with7% - FFFR7EE AT EITHYZR - BEMNSE > F— 1 EtransactionfJH5FF - 56 LUK ¢

ChEFHE  6-34

m trans = new("m trans");
‘uvm_rand send with(m trans, {m trans.pload.size == 100;})

uvm_rand send_pri with7% > FHTIEEMILIFILR » EA=1SE > F— ) EtransactionfVi55 > & NEMLLE > E=1

BV

Kh/EH  6-35

m_trans = new("m_ trans");
‘uvm_rand send pri with(m trans, 100, {m trans.pload.size == 100;})

uvm_rand_send 25172 fruvm_send 2575V X F AT 05— Pransaction 5 FHIVATFEELEA » AV IR AT EAR ISR
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2 i transaction &[S s I [F] —ERANE > SR PRINE A DA E - AR TR N -
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*6.3.4 start item S finish_item

FERITTHIHYEE 1T o —EL s F 725k A transaction © 72 Fge 741771 - 58 17 HRIGER] - (E2t28 F sk TIREE © 7R F 7 1
2FEIF?

AN FH 757 A= transaction 5 2 EEAHT TP MESS ¢ start_itemA{Ifinish_item o {F {5 X P IMESSHT > 01550525 L transaction
[EA B LLE X P MESS -

5% 6-36

tr = new("tr");
start item(tr);
finish item(tr);

SEEL(E A _E P IME S EERY— 1 sequence (] | :

CFHE  6-37

virtual task body /()
repeat (10) begin
tr = new("tr");
start item(tr);
finish item(tr);
end
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endtask

B RS s A Nt TREALL o W LA EtransactionSEBI{L/5 ~ finish_item i A RIS H A1 TREALAL -

CFH 6-38

N i src/ch6/section6.3/6.3.4/my case(.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

9 virtual task body();

13 repeat (10) begin

14 tr = new("tr");

15 assert (tr.randomize () with {tr.pload.size == 200;1});
1o start item(tr);

17 finish item(tr);

18 end

22 endtask

25 endclass

_FiftassertiB ]t o] DA {Estart_item 7 [ ~ finish_item 2 Fi] o uvm_doZ: 5177 B S2 N MBI EESEE T — 1R -

CF%E 6-39

virtual task body ()
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tr = new("tr");
start item(tr);

assert(tr.randomize () with {tr.pload.size() == 200;});
finish item(tr);

endtask

UM EEFE SE transactionY St 4% - H 2 AT 1 Fstart_itemAIfinish_item [ EZANAMSRSHL :

REEHE 6-40

virtual task body():;

start item(tr, 100);
finish item(tr, 100);

endtask

WRATEEMICR L BINILSLR -1 -
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*6.3.5 pre do ~ mid do5post do

uvm_do7Z B ST MtransactionSEFI{EE & iR — S [HRlE - BSEAVEZ > NESZVEMZE - 73 luvm._do &5 7Z1YTIEE
UVMEREE T =321 © pre_do ~ mid_do5post do -

pre_doE— M35 » {Estart itemF#E A > Bgstart item#RX[E[FIFITIR G —TTE > FEERITEEEG A YitransactioniF 1 T[#E
MIAE » mid_dof&—ek4EYL o iz Tfinish_itemAYEZJT4E © FINFT5EILNELYS > finish item A {7 EAMERE - post doth@— %y > 1
fi Ffinish_item™ > B & finish_item#X[B|FiHITHY S [E— TS - B IIHRITINE KECY -

KEFE 641

sequencer.wait for grant (prior) (task) \ start item \
parent seqg.pre do(l) (task) / \

‘uvm_do* macros
parent seqg.mid do (item) (func) \ /
sequencer.send request (item) (func) \finish item /
sequencer.wait for item done () (task) /
parent seqg.post do(item) (func) /

wait_for grant -~ send requestzwait for item done#PZEUVMANZHY—LEHE T -

X =R AEFSRIE RN -

422



KHEEHE  6-42

{4 i src/ch6/section6.3/6.3.5/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

4 my transaction m_trans;
5 int num;
11 virtual task pre do(bit is item);
12 #100;
13 ‘uvm_info ("sequenceO", "this is pre do", UVM MEDIUM)
14 endtask
15
16 virtual function void mid do (uvm sequence item this item);
17 my transaction tr;
18 int p sz;
19 ‘uvm_info ("sequenceO", "this is mid do", UVM MEDIUM)
20 void' ($Scast(tr, this item));
21 p sz = tr.pload.size();
22 {tr.pload[p sz - 4],
23 tr.pload[p sz - 3],
24 tr.pload[p sz - 2],
25 tr.pload[p sz - 1]} = num;
26 tr.crc = tr.calc crc();
27 tr.print ()
28 endfunction
29
30 virtual function void post do(uvm sequence item this item);
31 ‘uvm_info ("sequence(O", "this is post do", UVM MEDIUM)
32 endfunction
33
34 virtual task body ()
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37 repeat (10) begin

38 num++;

39 ‘uvm_do (m_trans)
40 end

44 endtask

477 endclass

pre doF—1Z% > IS¥AH TFRHuvm doZZ BN —Mransactioni A S AE N — [ sequence i THEME » 2T X — 1555 6.4.1
17 o mid_doFIpost dofVFH- SR IEEEEERYsequenceBk FitemVFE £ » (B2 H A Zuvm_sequence _itemz5HY - 35  cast 7] DLFE #i

A HPRISE ORBd7my_transaction )
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6.4 sequence [ FH

*6.4.1 frEHJsequence

B — = AECRCEE IR B HYsequence] |

CSFHE  6-43

N i src/ch6/section6.4/6.4.1/start/my caseO.sv
4 class crc_seq extends uvm sequence# (my transaction);

10 virtual task body();

11 my transaction tr;

12 ‘uvm_do with(tr, {tr.crc err == 1;

13 tr.dmac == 48'h980F; })
14 endtask

15 endclass

FHN—P KB HYsequence] | -

CHEFHE  6-44

N4t src/ch6/section6.4/6.4.1/start/my case0.sv
17 class long seqg extends uvm_sequence# (my transaction);
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23 virtual task body();

24 my transaction tr;

25 ‘uvm_do with(tr, {tr.crc err == 0;

26 tr.pload.size() == 1500;
277 tr.dmac == 48'hF675;1})

28 endtask
29 endclass

IAFE G —SHrisequence » & A PASCE 4 EEIIPIRPEL » A2 AE T sequence I A LUXAE S

CRFEHE 645

class case0 sequence extends uvm sequence # (my transaction);
virtual task body();
my transaction tr;
repeat (10) begin
‘uvm _do with(tr, {tr.crc err == 1;
tr.dmac == 48'h980F; })
‘uvm _do with(tr, {tr.crc err == 0;
tr.pload.size () == 1500;
tr.dmac == 48'hF675;1})
end
endtask
endclass

DL XA SHER AR RN » PR ERVES - BB—DEIREEAMA B DR EFEA = - HEENLHES
A+ NE ? WIERFEANFGAE & HA 30 A S B AR P AL > AR AR X 301N F (511 sequence HR AT AKX S64KHS,
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oE— PSRV - T HR R S S - BT 2 0E M ifere_seqflllong_seq » N2 H A B RHY T AR ? BHEEH EM
F—"sequencefybodyd » & T B DAE Fuvm doZ= 7" A= transaction¥ s » H.SZiA 0] DL B & HA A sequence » B[l—>sequenceN B 55

Jh—"sequence > XL EHREHRsequence :

CHSFH 6-46

4t src/ch6/section6.4/6.4.1/start/my case0.sv
31 class case0_sequence extends uvm sequence # (my transaction);

37 virtual task body();

38 crc_seq cseq;

39 long seq lseq;

42 repeat (10) begin

43 cseq = new("cseq");

44 cseg.start (m_sequencer) ;
45 lseg = new("lseqg");

46 lseg.start (m sequencer) ;
477 end

51 endtask

54 endclass

HREEHTH sequencefybody H i A 72 W iFHUsequence > M T SEElsequencelYEE H o X PMIIEERIEFE AN o £ _LHEChEH
m_sequencer;gcase0_sequence{T = 5f1f5 Fr{#E FHYsequencerfF5£T o {HAEH K HA HX 2001 > 7] PUFEFHuvm_doZ7 K58 X £b 5
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;[\)ﬂ%a:

5 e 647

N4 i src/ch6/section6.4/6.4.1/uvm do/my case0.sv
31 class case0 sequence extends uvm sequence # (my transaction);

38 virtual task body();

39 crc_seq cseq;

40 long seq lseq;

43 repeat (10) begin
44 “uvm_do (cseq)
45 ‘uvm_do (1lseq)
46 end

50 endtask

53 endclass

uvm_doZ 5= - HE— S8R T o] LUEtransaction 514 > B DUEH P sequenceHEET « HEFE— S EEtransaction
B BE416.3.4 T EER6-39 7~ » 8 fstart_itemA{Ifinish_item ; 4 Z— S Esequencell| » B 1E F Hhsequencefstart{f-55 o

k& Tuvm_doZZ4h - HilE /48 Juvm_send7Z ~ uvm rand sendZ7 ~ uvm_create7s » HEE—PSEE ] DL Esequence /Y5 45T o ME—
Bl Estart_item Sfinish_item » XA ML S50 S E UL g transaction 5 T
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*6.4.2 f{Esequence {# HrandZEAUAT &

{Etransactionfy & M H > 8 (F Arand> NS EH TEN - 15 BH{E I AHrandomizefsf 23 tE 7 BEHTTREN L < HSZEsequencerf
t =] PA(E FHrandE11iFT - 40 N HYsequence » ‘A i1 L Eldmac :

KFHE 6-48

N i src/ch6/section6.4/6.4.2/rand/my case0.sv
4 class long seq extends uvm sequence# (my transaction);

5 rand bit[47:0] ldmac;

11 virtual task body():;

12 my transaction tr;

13 ‘uvm_do with(tr, {tr.crc err == 0;

14 tr.pload.size () == 1500;
15 tr.dmac == ldmac;})

16 tr.print () ;

17 endtask

18 endclass

X sequence 7] UE NV JE ZHsequencefl; [ = HYsequence i F -

KHEHE  6-49

N4t src/ch6/section6.4/6.4.2/rand/my case(.sv
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20 class case0_ sequence extends uvm sequence # (my transaction);

27 virtual task body();

28 long seq lseq;

31 repeat (10) begin

32 ‘uvm_do with(lseq, {lseg.ldmac == 48'hFFFF;})
33 end

37 endtask

40 endclass

sequence 2 7] DURIIMEE Z W rand(E1iEF - FI ARG B4 A transaction © sequence Stransaction& 7] DL frandomize 7 TREN |,
b > ZE A LA rand{EIHFFAVAR AT & > MIESFRIERE BRI » AV FRELEER o X W ELE T 2uvm_do 2575 7] D=
sequencel/E N HS U H A -

{FEsequence 1 7 WrandzB RIS &1 » BLFEAEAH o R A S A T8 | F Mltransaction P AH N S EFAN 27— ¢

CE/FHE  6-50

i src/ch6/section6.4/6.4.2/name/my case0.sv
4 class long seq extends uvm sequence# (my transaction);

5 rand bit[47:0] dmac;
11 virtual task body();
12 my transaction tr;
13 ‘uvm _do with(tr, {tr.crc err == 0;
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14 tr.pload.size () == 1500;

15 tr.dmac == dmac;})
16 tr.print () ;
17 endtask

18 endclass

{FEcase0 sequenced |F5f_Filisequence » - fdmacHiiik 25 5 J48 hFFFF » [LE =& B 4= fytransactionfy ) dmacH-~ /&

48°hFFFF - (2 PEVE | XA - HiEfT8] A CSay s 1577

LR T - 52 0 (RIS IB3RSE151TEN T

CREEHE  6-51

Iiikes =B St my transactionFfkdmac - LIEFRE T >

‘uvm_do with(tr, {tr.crc err == 0;
tr.pload.size () == 1500;
tr.dmac == tr.dmac;})

long_seq 1 HydmacH i HHEFI(EA » ATLL - fEsequence i Xrand2E A

3 Stransaction P AH N S BRIV AR [E] o

431
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*6.4.3 transactionZSEUAYUCHD

—Psequencer S BE/ A — 2 AR transaction © —{>sequence ISR F AT E Fhsequencer b /S 5f) » A2 HLF™ A HYtransactionfy 25 AU
DA 3 Frhitransaction B3 )R 4= H #X ffitransaction o

WE— P sequence 7= 4= fYtransactionfy ZERIA F fhfirtransaction » AR 2 R TRES -

CHEFHE  6-52

class caseO sequence extends uvm sequence # (my transaction);
your transaction y trans;
virtual task body():;
repeat (10) begin
‘uvm_do (y_trans)
end
endtask
endclass

rEsequenceY i FE e * fEE B HAYATA sequence]™ 4= HYtransaction®]s 1] LI#Y [E]—>sequencerfiT <7 o

A ZEH TR EN PPN ERA [F] R transaction 58 25 [5]—->sequencerg ? FJ LA » R FEZ [ sequencerflldriver 5352 YA IR

RIEE SJuvm_sequence item :

REERE 6-53
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class my sequencer extends uvm sequencer # (uvm sequence item);
class my driver extends uvm driver# (uvm sequence item);

NN/

1FsequenceJ 7] IR # & 3Emy transactionf{lyour transaction :

CFHE 6-54

{4 i src/ch6/section6.4/6.4.3/my case0.sv
12 class case(0_sequence extends uvm_sequence;

13 my transaction m_ trans;

14 your transaction y trans;

20 virtual task body();

23 repeat (10) begin

24 ‘uvm_do (m_trans)

25 ‘uvm_do (y_trans)

26 end

30 endtask

31

32 ‘uvm_object utils(case0 sequence)

33 endclass

XA A )8R - T driver PR AYEHEZE BT B uvm._sequence_item > #15EE (i Fmy _transactionZ{Eyour_transaction1f
R IAR & > W F castE L -
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CR/FH 6-55

{4 i src/ch6/section6.4/6.4.3/my driver.sv
24 task my driver::main phase (uvm phase phase);

25 my transaction m tr;

26 your transaction y tr;

31 while (1) begin

32 seq item port.get next item(req);

33 if (Scast(m tr, req)) begin

34 drive my transaction(m_tr);

35 ‘uvm_info ("driver", "receive a transaction whose type is my transaction", UVM MEDIUM)
36 end

37 else if($cast(y tr, req)) begin

38 drive your transaction(y tr);

39 ‘uvm_info ("driver", "receive a transaction whose type is your transaction", UVM MEDIUM)
40 end

41 else begin

42 ‘uvm_error ("driver", "receive a transaction whose type is unknown")

43 end

44 seq item port.item done();

45 end

46 endtask
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*6.4.4 p_sequencerﬁ/ﬂﬁ%ﬁ%

AN —ME M > fEsequencer P FAEA N AL & -

CHEEHE  6-56

4t src/ch6/section6.4/6.4.4/my sequencer.sv
4 class my sequencer extends uvm sequencer # (my transaction);

5 bit[47:0] dmac;

o bit[47:0] smac;
12 virtual function void build phase (uvm phase phase);
13 super.build phase (phase);
14 void' (uvm_config db# (bit[47:0]) ::get(this, "", "dmac", dmac));
15 void' (uvm config db# (bit[47:0])::get(this, "", "smac", smac));
16 endfunction
17
18 ‘uvm_component utils (my sequencer)

19 endclass

1 XEbuild phased > {FifHconfig db : : get{SEXPH K R EAVE o 7 JosequencefE & i%transactionf] » WA B AV A B
Jydmac > JFEHEEEEE Sy smac o BIAERYRIELE > 21{a[{Esequencellbody - {5-E X NS = HIEIE ?

1£6.4. 17719 /4 Bl sequencellsf > 5] A T m_sequenceriX & -5 >sequenceVak L & » (HEMNSR E ({1 Fm_sequencerfs
FIXPI T EAVE
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hiEs  6-57

virtual task body():;

repeat (10) begin
‘uvm_do with(m trans, {m trans.dmac == m_ sequencer.dmac;

m trans.smac == m_sequencer.smac;})
end

endtask

W _EEESE [REAIFHR - HARJEE T'm_sequencerZuvm_sequencer base (uvm_sequencerffy£:2S ) 2EAIAY » A E

PANE =X

my_sequencerZS7IfY - m sequencerfy[FEAI S :

CFH 6-58

SR - uvM
TR RS

protected uvm_ sequencer base m_sequencer;

HZHTcase0 _sequenceffmy sequencer [JZ7)] » EHHYm sequencerAJii_F@&my sequencerzEHIAY » A LAE] DAfFEmy sequence
gl castFE LM sequencerfZ Hipkimy sequencerzEAY > 5 [ H Y dmacAIsmac :

5 sE  6-59
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virtual task body ()
my sequencer X sequencer;

$cast(x_sequencer, m_sequencer) ;
repeat (10) begin
‘uvm_do with(m trans, {m trans.dmac == x sequencer.dmac;
m trans.smac == X sequencer.smac;})
end

endtask

A FERS B o AESSPRAVISIEE S o A F ] sequencer % I EAVIE NIEE 2% - UVMEB EEIXFE L » W& T — 17 -
uvm_declare_p_sequencer (SEQUENCER) « XANZEAYATEFAEH T —SEQUENCERKRIMIRL A Bt - AIFERE Y sequenceff » {
FH H: 7% 75 BHsequencer Y25 20

CR/FHE 6-60

N4t src/ch6/section6.4/6.4.4/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

4 my transaction m_trans;
5 "uvm_object utils(case0 sequence)
6 ‘uvm_declare p sequencer (my sequencer)

24 endclass

NAES T 740 N YRR A R
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Kh%/EH  6-61

class case0 sequence extends uvm sequence # (my transaction);
my sequencer p_ sequencer;

endclass

UVMY 5 H 50 m_sequenceri@ifcastHiiip sequencer » XN fE Epre body () ZHIFLTER T ° KHEfEsequenced A L)
HREFEH 2 Ep_sequencer>k5 [HldmacHIsmac

CHFHE  6-62

N4t src/ch6/section6.4/6.4.4/my casel.sv
3 class caseO_sequence extends uvm sequence # (my transaction);

12 virtual task body();

15 repeat (10) begin

16 ‘uvm _do with(m trans, {m trans.dmac == p sequencer.dmac;
17 m_ trans.smac == p_ sequencer.smac;})
18 end

22 endtask

23

24 endclass
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*6.4.5 sequencefV R4 S kK

sequencef{FH— 2 > B A DAMIE AR H A sequencel!y :

CHEEHE  6-63

4t src/ch6/section6.4/6.4.5/my case0.sv
4 class base sequence extends uvm sequence # (my transaction);

5 ‘uvm_object utils (base sequence)
6 ‘uvm_declare p sequencer (my sequencer)
7 function new(string name= "base sequence");
8 super.new (name) ;
9 endfunction
10 //define some common function and task
11 endclass
12

13 class case(l_sequence extends base sequence;

31 endclass

HFEE— 151 H § Zsequence & Z LAY » BT LAR] DURHE 28 FBRY & 8 1155 B A Fbase sequence | » HiAfisequence&l Mt
sequence)k4 o

Y sequence X AR F A (- a] (o] @i » {EN T AL Tuvm_declare p sequenceFHHp sequencerfbase sequence ° {F)R4:
Hsequence B EE FH I 72 A BHpsequencer ? XAV A ZE BB ER » [RWuvm_declare p sequenceHySZ[Fi/&fEbase
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sequence HFEHH T — Nk I A5 &Ep sequencer ° Y E A sequence M ELJRZERT » p_sequencerfR IR EFTH sequenceVEE A5 &= » AL

SR —KT -

HRT  AREEH—R > REMHASIRE

LhS/EH  6-64

class base sequence extends uvm sequence # (my transaction);
"uvm_object utils (base sequence)
‘uvm_declare p sequencer (my sequencer)

endclass

class case(l sequence extends base sequence;
‘uvm_object utils(case(0_ sequence)
‘uvm_declare p sequencer (my sequencer)

endclass

HHUH

PABCH = TSI TP 22 Ep_sequencer > {H R TP MR AL
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6.5 virtual sequencefJ{i

*6.5.1 T eSS A H s LRy DUT

AP URIATERIGI- o > (EHAYDUT 4R A T2 2. 1T ARAY R R AYDUT - 79 1 i B virtual sequence » A775 [ A
SEBIYAHEB-1A7REYDUT -

XADUTH S F4E2. 2. ITIARAYDUTHY R EIEI0 T — 2R - XA SRS dE LThRE e = —FE - BrAvddE
Ui GG > F AT R 1 S R SR — A > BrLLa] DA E testtP RS NEFIE— P my_env :

CRIFH 6-65

i src/ch6/section6.5/6.5.1/base test.sv
4 class base test extends uvm test;

5
6 my env env0;
7 my env envl;

16 endclass

17

18

19 function void base test::build phase (uvm phase phase);
20 super.build phase (phase);

21 env0 my env::type id::create("env0", this);

22 envl my env::type id::create("envl", this);
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23

endfunction

Ftop_tbrP EAEN Y - 2638 —2Hmy_if - Fi# it config dbfFEL

5% 6-66

1% B N Henv P Ay driver fllmonitor :

{4 i src/ch6/section6.5/6.5.1/top tb.sv

17

22
23
24
25
26
277
28
29
30
31
32
33
34
35
36

55
56
57
58
59
60

module top tb;

my if input if0(clk, rst n);
my if input ifl(clk, rst n);
my if output if0(clk, rst n);
my if output ifl(clk, rst n)

4

dut my dut(.clk(clk),
.rst n(rst n),
.rxd0 (input 1if0O.data),
.rx dv0 (input if0.valid),
.rxdl (input ifl.data),
.rx _dvl (input ifl.valid),
.txd0 (output if0O.data),
.tx _en0 (output if0O.valid),
.txdl (output ifl.data),
.tx _enl (output ifl.valid));

initial begin
uvm_config db#(virtual my if
uvm_config db# (virtual my if

::set
c:1set

::set
c:1set

uvm_config db# (virtual my if
uvm_config db# (virtual my if

442

( ) (null, "uvm test top.
( ) - (null, "uvm test top.
uvm_config db# (virtual my if) ::set(null, "uvm test top.
( ) (null, "uvm test top.
( ) (null, "uvm test top.

envO0
env0
envO0
envl
envl

.1 _agt.
.1 agt.
.0 _agt.
.1 _agt.
.1 agt.

drv", "vif",
mon", "vif",
mon", "vif'",
drv", "vif",
mon", "vif",

input 1f0);
input 1f0);
output 1if0);
input ifl);
input ifl);



61 uvm_config db# (virtual my if)::set(null, "uvm test top.envl.o agt.mon", "vif", output ifl);
62 end

63

64 endmodule

AT AE R B % B default sequence > BT LAy 5] A Pt URE DSUY -

5 sE  6-67

{4 i src/ch6/section6.5/6.5.1/my case0.sv
36 function void my caseO::build phase (uvm phase phase);
37 super.build phase (phase);

38

39 uvm_config db# (uvm object wrapper) ::set(this,

40 "env0.1 agt.sgr.main phase",

41 "default sequence",

42 case0 sequence::type id::get());
43 uvm config db# (uvm object wrapper) ::set(this,

44 "envl.i agt.sqgr.main phase",

45 "default sequence",

46 case(l sequence::type id::get());

47 endfunction
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*6.5.2 sequence” |B] N & B [E] 2D

FERASHEVRIEF- & AP Ndriver » ETTRAZSEEFMHY - EEHTHEFRRNAVEE » DUTE KdriverO /e A ik —>
A RERYEL > AR Edriver LA AT DU AL » 02— sequence Z [ [FEFHTARE - — MR EARVEUAZ » R X NEPPIVERE
{fEH— 2 RHVEARE R

CHEEH  6-68

{4 i src/ch6/section6.5/6.5.2/my case0.sv
3 event send over;//global event
4 class drv0_seq extends uvm_ sequence # (my transaction);

12 virtual task body();

15 ‘uvm_do with(m trans, {m trans.pload.size == 1500;})

16 ->send over;

17 repeat (10) begin

18 ‘uvm_do (m_trans)

19 ‘uvm_info ("drv0 seqg", "send one transaction", UVM MEDIUM)
20 end

24 endtask

25 endclass

26

27 class drvl seq extends uvm_ sequence # (my transaction);

35 virtual task body():;
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38 @send over;

39 repeat (10) begin

40 ‘uvm_do (m_trans)

41 ‘uvm_info ("drvl seq", "send one transaction", UVM MEDIUM)
42 end

46 endtask
477 endclass

25 #@ifuvm config dbHY 5 BIRFEX - sequence{E MenvO.i agt.sqrfllenvl.i agt.sqrifydefault sequence :

KHEFHE  6-69

4t src/ch6/section6.5/6.5.2/my case0.sv
60 function void my caseO::build phase (uvm phase phase);
61l super.build phase (phase);

62

63 uvm config db# (uvm object wrapper) ::set(this,

64 "env0.i agt.sqgr.main phase",
65 "default sequence",

66 drv0_seq::type id::get());
67 uvm_config db# (uvm object wrapper) ::set(this,

68 "envl.li agt.sgr.main phase",
69 "default sequence",

70 drvl seq::type id::get());

71 endfunction

it A Flmain_phasefs| > XN sequence = [E20 B4 - (HEH T-drvl_seqE % Fisend overZE(FMNEIR » FTLIEFHASLD -4
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transaction » [fjdrv0_seqlll|<=H 7 4 transaction ° 24drv0_seq & 52— PG » send overF (-l % » Fdrvl seqF4a7" 4

transaction o
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*6.5.3 sequence” [B]HE Z4[E]20

ETIRERERS R EBRERIEE R~ LA - AR EAPN R - B MRV T — 2 mAYEfsend_over © 25

T EN T EAAREHI KV IRE Z WA - B2 PRI R AT X 200 BRIFALE - BNIRENEEH2/HE

2 - EHERTENTEEFERIEEER/H WY > Aok HEFTHEAEdv0_seqflldrvl_seq {E X ME/HEE » HRZEIHAMAYHE

sequencetl A/ XM fFEE - fdrv0_seqfifiizsend_overZF (2 Hif - X >sequence Al T RS - DURA FRVFHY © BT
ANz RS e 4 g E A -

AN RS B ARSI T —K[ER - AR B R[EE 2 ) 7 Asequence AZSEIATT © ZJEIEB » BIUTT/EA HE/ZC
PTIEARERED > DITIEA RERE - XA LAEH B2/ A#E s HEXE B -

SEPisequence ” [B] [E]20 B B 470 77 2t /2 (8 A virtual sequence o M FEEf# - BIREIHYsequence  FERIAYE B E TRARL
ANk i%transaction B FEHIHE A sequence » #EG—IEEHYIEH -

E6-1F7 » N T {8 virtual sequence » —f& 35 Z— virtual sequencer ° virtual sequencer B [ 8 & 5 7] ELf B SEsequencerfJ 5
-

KFHE  6-70

4t src/ch6/section6.5/6.5.3/uvm_do on/my vsdgr.sv
4 class my vsgr extends uvm_ sequencer;
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5
6 my sequencer p sqr0;
7 my sequencer p sdgrl;

14 endclass

{Fbase testdr » SLf{bvsqr » FHRAAFE N FYsequencerlf {H 25 vsqr HYsequencerfV 54T :

AR 6-71

4 i src/ch6/section6.5/6.5.3/uvm do on/base test.sv
4 class base test extends uvm test;

5

6 my env env0;
7 my env envl;
8 my vsgr vV_sqr;

18 endclass

19

20

21 function void base test::build phase (uvm phase phase);
22 super.build phase (phase);

23 env0 = my env::type id::create("env0", this);
24 envl = my env::type id::create("envl", this);
25 V_sqr = my vsqgr::type id::create("v_sqgqr", this);
26 endfunction

27

28 function void base test::connect phase (uvm phase phase);
29 v _sqgr.p sqr0 = env0.1 agt.sqr;

30 v_sqr.p _sqgrl = envl.i agt.sqr;

31 endfunction
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A Hvirtual

SCQUCICE

»cnv(0.1 agt.sqr

»lcnvi. agt.sqr

i H virtual

sequcncce

env0.1 agt.sqr

vV sqr

envl.1 agt.sqr
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A 6-1 virtual sequence T & A

1Fvirtual sequene NI =] LLE Fuvm_do on£&%I]77 K% i%transaction :

CHEHE  6-72

N4t src/ch6/section6.5/6.5.3/uvm _do on/my case0.sv
35 class case(0_vseq extends uvm_sequence;

36 ‘uvm_object utils(casel vseq)

37 ‘uvm_declare p sequencer (my vsgr)

42 virtual task body():;

43 my transaction tr;

44 drv0_seq seq0;

45 drvl seq seql;

48 ‘uvm_do _on with(tr, p sequencer.p sqr0, {tr.pload.size == 1500;})
49 "uvm_info ("vseqg", "send one longest packet on p sequencer.p sqr0", UVM MEDIUM)
50 fork

51 ‘uvm_do_on(seq0, p sequencer.p sqr0);

52 ‘uvm_do_ on(seql, p sequencer.p sqrl);

53 join

57 endtask

58 endclass

1£6.3. 17771 Fuvm_do_onZ2f » W EFIABEIFE I » UL TFAREEFT « virtual sequenceuvm _do_onZ RS

AR
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{Fcase0 vseqH » S uvm do on withfFp sequencer.sqr0_F& % — e EH > HEELIETEEG » HESIdrv0 seqfil
drvl_seq ° X EYdrv0_seqfildrvl_seqdFH R » PIFE Z (A A FFEN 25 U H15

KHEHE 673

X src/ch6/section6.5/6.5.3/uvm_do_on/my case0.sv
3 class drv0 seqg extends uvm sequence # (my transaction);

11 virtual task body ()

12 repeat (10) begin

13 ‘uvm_do (m_trans)

14 ‘uvm_info ("drv0 seqg", "send one transaction", UVM MEDIUM)
15 end

16 endtask

17 endclass

18

19 class drvl seqg extends uvm sequence # (my transaction);

27 virtual task body();

28 repeat (10) begin

29 ‘uvm_do (m_trans)

30 ‘uvm_info ("drvl seqg", "send one transaction", UVM MEDIUM)
31 end

32 endtask

33 endclass

FEfEHuvm_do_onZZHVIENL T @ Efiseq0E{Tcase0_vseq )25 @ (HEBRASHIAL4p_sequencer.p_sqr0 > H7E[lenv0.i_agt.sqr
MRV _sqr ° X PEEiEvirtual sequencefilvirtual sequencer fvirtualfy )5 o B 15 H HA T4 transaction » [f] H 232 H A AY
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sequence iy fH N HYsequencerf=4E transaction  virtual sequencef{lvirtual sequencer A ZHE—MEERIER - HTRARN B4

transaction » ff7 DL virtual sequencefilvirtual sequencerfE i W AR AN T FEF5 HH 2 4 5 A transactionZ HEZE 7Y -

AFFEFIuvm_do_onZ? » JPAAATLLF T /Edfisequence » HALR5EE—FF « F T E#fsequencefry
L

AT ] PAR H

KEFHE  6-74

N4t src/ch6/section6.5/6.5.3/start/my case0.sv
3 class read file seqg extends uvm sequence # (my transaction);
4 my transaction m_trans;
5 string file name;
19 endclass

37 class case(0_vseq extends uvm_sequence;

44 virtual task body();

45 my transaction tr;

46 read file seq seqgO0;

477 drvl seqg seql;

50 ‘uvm_do _on with(tr, p sequencer.p sqr0, {tr.pload.size == 1500;})

51 ‘uvm_info ("vseg", "send one longest packet on p sequencer.p sqr0", UVM MEDIUM)
52 seg0 = new("seqQ");

53 seqgq0.file name = "data.txt";

54 seqgql = new("seql");

55 fork

56 seqg0.start (p_sequencer.p sqr0);
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57 segl.start (p_sequencer.p sqgrl);
58 join

62 endtask
63 endclass

{fread_file_seq » FeH—FRIRENHAT: » £ T LEIN A LIS E SXFEHT > (HiZ2uvm_do 272 T AL EUX N IIEE
Ry stringZS A28 S Fij A B fE FHrand (1115 © X2 F TS 5l)sequencefy (L34 -

{Fcase0 vseqiViE W H » —fEERZ(H Fuvm declare p sequencer’s ° X MERISCE LW T » @5 &0 LIS | Fsequencerfy %

1%

=
Hﬂlﬂl

[ElF— T » T fi#Hsequencel[E20 » 2 Hiff# Fsend_overX N4 fmZ8 &1 HCREE R o 2 Fvirtual sequencetf 2 41 {a] f# LAY
g ? 55 XN IR virtual sequence FHRAFEA & MAlEE o BT virtual sequencefybody &M FFHL1T » AT RFEL 4 — ik
AL > P4 SEEE e RN EM Y sequence B ALK » A MR EZER[ED - X H Fvirtual sequences: A EETHEER— /N N R
B o

virtual sequenceffJ{# Ff 7] LUV eonfig dbiBEAJAYEH » H1Fconfig db © : settl¥AYEE —MNRESIHEFRS > IEEES L
Pt LR Veonfig dbifa)iyfst A a] DR R B ARG o £ ETI9 - (R T - Puvm_config dbifia] R P >sequenceiks | AHRLHY
sequencer{F /ydefault_sequence ° A4 IEF- 5 HYsequencer 5 21> » W10 » AR 2L AR ZEE 10 ~uvm_config dbift) » g —{R
L NIRMTHY S © (£ Hvirtual sequencefs Al LURFEX106] H R 4R — 5
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s 6-75

X src/ch6/section6.5/6.5.3/uvm_do_on/my case0.sv
70 function void my caseO::build phase (uvm phase phase);

73 uvm_config db# (uvm object wrapper) ::set(this,

74 "v_sqgr.main phase",

75 "default sequence",

76 case(l vseqg::type id::get());

77 endfunction

virtual sequencef{F /) —FikHsequence >t A DIFEE A BB H A virtual sequence :

CHEEHE 6-76

N4t src/ch6/section6.5/6.5.3/multi vseg/my case0.sv
55 class case(0_vseq extends uvm_sequence;

62 virtual task body();

63 cfg vseq cvseqg;
66 ‘uvm_do (cvseq)
70 endtask

71 endclass

Hrfiefg vseqig HIM—"1EL27E X iFHYvirtual sequence °
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6.5.4 {YfFvirtual sequence{ 2% objection

fEsequencerf 0] DA Fstarting_phase il Ik F S HYSH] © B T F T /2 5fsequencefif /ystarting_phaselld{H4} - F AR
sequencefE NysequencerY 555 Tphasefdefault_sequencellsf » Estarting phase”l A~ fynull » 15 [FHsequence{/E Juvm_ do7=HYZ:
B> Hi 2. thsequence 1 Hstarting phasefg ynulldy o F thsequence 15 Fstarting phase.raise objectionfg ;&5 {F{a] FHAAHY :

KHEEE 677

{4 i src/ch6/section6.5/6.5.3/my case0.sv
3 class drv0 seqg extends uvm sequence # (my transaction);

11 virtual task body ()

12 if (starting phase != null) begin

13 starting phase.raise objection (this);

14 ‘uvm_info ("drv0 seq", "raise objection", UVM MEDIUM)

15 end

16 else begin

17 ‘uvm_info ("drv0 seqg", "starting phase is null, can't raise objection", UVM MEDIUM)
18 end

29 endtask

30 endclass

31

32 class case(l vseg extends uvm sequence;

39 virtual task body():;

40 drv0_seq seq0;
41 if (starting phase != null)
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42 starting phase.raise objection(this);

43 ‘uvm_do _on(seq0, p sequencer.p sqgr0);
44 #100;

45 if (starting phase != null)

46 starting phase.drop objection(this);
477 endtask

48 endclass

(T RS & PFldrv0_seqHstarting phase ynull » M -~ YfobjectionifFf THEE ©

F{Hdrv0_seq P HYstarting phase N AnullESZEEIG R G i f » H B sequencefystarting phaseltf{E 25 T-sequencelystarting phase
BIe] o HZmfEuvm_do 23177 A g {ihstarting phasefJ (£ ZEIEE

5.2. 3 e B 2. fE scoreboard 1§ objection » 2 fFsequence ] o ST {Fsequence T objection > 1F 5 virtual
sequence  Fij » XA 12580 o {HiEYvirtual sequencefFAEN] » JoE B virtual sequence X 0] DL BB H A A virtual sequencelsf » &
=TT DA objection | — &Y sequence © & (A ERYvirtual sequence (fCHEEEE6-T6FHYcfg vseq) =R IIERY
virtual sequence ({Xh%/E &6-76F Hcase0_vseq) - AR ZNIZAE([fAFREHobjection>fe iy 2412 H 46 IE - S HY R HIE 2

—fiekid - HAERITE R virtual sequence ZEfllobjection « [N’ virtual sequencesg 4t —FE(ERIAY » XAPHE— & A L AE]
fEtransaction - - R 1% A I {EobjectionHIFZER_E o LG L5t FHobjectionf » 42 = B AZ IRPUHA R HAVE R - X
FREIL T AL AR 2= R A R A objection (i T - WEE A objection i T - SAIXFTLUAERALS. 2. 57752 K Aobjection i il F-F>Rk
TR T > HEAAE—FEERMUNHIETS © WRARLEMBRED LR JIEHvirtual sequencet{ i illobjection » B 2 £ FXAF
FYIE] - AR TE A virtual sequenceB[IA] » M AKHREE R -
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*6.5.5 fEsequence[E Hfork join none

$96.5. 1T HIDUTHISHR I 45 - I 2 AR ET & PB4/ 58 2 I driver ~ sequencer » JI52.my_vsqra LI
REE L

CFE 6-78

N i src/ch6/section6.5/6.5.5/my vsgr.sv
4 class my vsgr extends uvm sequencer;

5
6 my sequencer p sqr[4];
12 ‘uvm_component utils(my vsqr)

13 endclass

UDUT FHEAfG » F%4 P my_driver[S]Hf & 244 #E - 7L virtual sequence 1 7] DAf H fork>k J5 5/)41>sequence :

EE 679

class case0 _vseqg extends uvm_ sequence;
virtual task body():;
drv_seq dseq[4];

for(int i = 0; 1 < 4; i++)
fork
automatic int Jj = 1i;
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uvm_do_on(dseq[J], p_sequencer.p sqrl[j]);

join none
endtask
endclass

X H#HEH T join_none > {1 Fjoin_nonefyRs4: -

EITIEATT

CEEHE 6-80

BT FforkEERAY IR S

BRIt AT — K for Bt - AL LAY forfEEFHY

class case(l vseqg extends uvm sequence;

virtual task body ()
drv_seq dseql[4];
fork
uvm_do on(dseq[0],
join none
fork
uvm_do on (dseq[1l],
join none
fork
uvm_do_ on(dseq[2],
join none
fork
uvm_do_on(dseq[3],
join none
endtask
endclass

P sequencer

p_sequencer

p_sequencer

p_sequencer

.p_sqrl[0]);

-p_sqr[1l]);

.p_sqrl(2]);

.p_sqr(31);
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A=A 2R ?

Zisequence/SAflfE = H AT T ERIbody£55 o ZHbodyfATT5ERT » AR 22X sequence i AH = T E4858ak T Hifiidy » B840 K
T o WI5{FFfork join_none > FHFjoin_nonefViEE: o L{# Fuvm_do_onZZ VU Ndseq s BITAEIY Np_sqr EHUITHT © RSB 54
R ERIFA TR P mseqf AT T2 L ERER[E] T - R[0] 2 JEREE] T endtask » LEIS 2 G0A X sequence DAL TATTSER T
PUTSERZ G » BRI =B P sequence Z AT (S HEAYINTFZE[R] » “FILHEHEBSIAVIRE - TE2X4 NS oIHYdseqi A 58T
BRI T - @il - BRI AIEA N p_saror Bl E T —sequence » {HE R EIX P sequencelRAE AT © BB
£ !

TR RIX AR 505 - — 2 i wait forki54]

ChEFHE  6-81

N4t src/ch6/section6.5/6.5.5/my case0.sv
19 class case(l_vseqg extends uvm_sequence;

26 virtual task body();

27 my transaction tr;

28 drv_seq dseql[4];

31 for(int 1 = 0; 1 < 4; i++)

32 fork

33 automatic int j = 1i;

34 ‘uvm_do_on(dseq[]], p_sequencer.p sqr[J]);
35 join none
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36 wait fork;

40 endtask
41 endclass

wait fork1E AP RFE AT forkGEERA IR TS 5 -

5N 5 i ork join

A% 6-82

class case(l_vseqg extends uvm_ sequence;

virtual task body();
drv_seq dseql[4];
fork
uvm_do_on
uvm_do_on
uvm_do_ on
uvm_do_on
join
endtask
endclass

P _sequencer.
P _sequencer.
p_sequencer.
P _sequencer.

SRR TC A I forfEEF T
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6.6 fEsequence ' {#EHconfig db

*6.6.1 fEsequenceFIREVZS

FE3.577791 94 config dbAILHINT > setef @iy H AR E—>component » B¢E 1 » Z HiIFT AR S HH R EEZ/E— > component
FHETHY o sequencellHEUVM 58 RIHLHIZ — » config_dbALi[th I sequencetlHf2 (L T2 FF » B LifEsequence FSRAIS4Y -

REWF A Fconfig db © : getfATIR/E LAt T 1 %E - sequence R /E—uvm_object » ‘EE/AEuvm_componentAiH H BT
UVMARE e > AR MERS EAE NS A T BT HYEE NS TEES AT » AtLA{Esequencet{ {#i flconfig db : © getth UG E S AT A [EhS

TSR o

FEUVMH i fget_full name () A PUSE]—>componentHJ5e REFEE - [FEIFEHY » JERRET L i LIE— P sequence HZI ] - 21
E1E—>sequencelJbody tH Il I RLELEY > FFHTENH AR BI(E » HEERARMELT

uvm test top.env.i agt.sqgr.case(l sequence

X B RPN 4H A © HisequenceffysequencerfESE > K S EsequencelS B 2B Y44 « IRIIL > A]DAERZI AV =
H—>sequencefFESEY

ChSFHE 6-83

464



N4t src/ch6/section6.6/6.6.1/my case0.sv
43 function void my caseO::build phase (uvm phase phase);

46 uvm_config db# (int) ::set (this, "env.i agt.sqr.*", "count", 9);

52 endfunction

set bl EAVEE N E SR B TR » X 2R T sequencefE LM B A F—RCE AR EERY i HARHEARAEY (EE4
i FHdefault_sequence)=E sfjysequencey 4 F-Fa AR ) » FrLAEREECET ©

fEsequencert AU T HY 7 =0 Fconfig_db © : getpl&Y

CHEFH  6-84

4 i src/ch6/section6.6/6.6.1/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

11 virtual task pre body();

12 if (uvm config db# (int) ::get(null, get full name(), "count", count))

13 ‘uvm_info ("seq0", Ssformatf ("get count value %0d via config db", count), UVM MEDIUM)
14 else

15 ‘uvm_error ("seqg0", "can't get count value!")

16 endtask

30 endclass
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HEFE S FI R — PS8 - FeettlF 7 AT » B— S ELVME—>component > [fjsequence s &—>component °
FTLUX A gE(E AHthiste 5 > H AR AnullEZuvm_root : @ get () ° FIXELLEEA » L Hnulli] - UVMEH S
uvm_root : : get () > FIEE T ZSEget full name () - HL A DASEEE S F HsequenceYESE - MIMSE]IZSET -
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*6.6.2 {Fsequence 1% B SH]

SERAZEMLEL » fEsequence 1 5 FHconfig db : : seti&ESEFLLLEEI R - A T (Ftop_tbrhi& B virtual interfacefV 4450 » 152
FE3X B w] DU F 2SR 75 =0 U VM HR R 45 SR S

(VLS

6-85

{4 i src/ch6/section6.6/6.6.2/component/my case0.sv
33 class case(l _vseqg extends uvm_ sequence;

40

virtual task body();
46 fork
47 ‘uvm_do_on(seq0, p_sequencer.p sqr0);
48 ‘uvm_do on(seql, p sequencer.p sqrl);
49 begin
50 #10000;
51 uvm_config db# (bit) ::set (uvm root::get (), "uvm test top.envO.scb",
"cmp en", 0);
52 #10000;
53 uvm_config db# (bit) ::set (uvm root::get (), "uvm test top.envO.scb",
"cmp en", 1);
54 end
55 join
59 endtask

60 endclass
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_EfHZ mscoreboard T (%35 T — P emp_enftVSET o [F T [ajcomponent (L EESEYN » 1 A] DL ajsequence T B B S E] ¢

5% 6-86

N i src/ch6/section6.6/6.6.2/sequence/my case0.sv
3 class drv0 seqg extends uvm sequence # (my transaction);

4 my transaction m trans;

5 bit first start;

6 ‘uvm_object utils (drv0_ seq)

.

8 function new(string name= "drv0 seq");

9 super.new (name) ;
10 first start = 1;
11 endfunction
12
13 virtual task body();
14 void' (uvm _config db# (bit) ::get (uvm root::get (), get full name(), "first start", first start)
15 if(first start)
16 ‘uvm_info ("drv0 seqg", "this is the first start of the sequence", UVM MEDIUM)
17 else
18 ‘uvm_info ("drv0 seqg", "this is not the first start of the sequence",UVM MEDIUM)
19 uvm_config db# (bit) ::set (uvm root::get(), "uvm test top.v _sqr.*", "first start", 0);

23 endtask
24 endclass

X Psequenceld] H L& T — NS4 ¢ first_start o fFE—ZHEH > HlttsequenceF—XZ BT » Hfirst start{E 771 5 HfEHEIFFX
BT » Hifirst starty0 o fEHESirst start{E AR [E] - 5] DIfEbody T H AR [ERIFT Y °
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XHEEIEFENE > T isequencefEvirtual sequence H#¢ Sz » At Adget full namefY45 RN 1% /Fuvm_test top.v_sqr.* > [~

JEuvm_test_top.env0.i agt.sqr.* » FTLMEBCEN » S5 DSANIZIERTE -
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*6.6.3 wait_modified V{5 A

£ E—TiEBIFH > [a]scoreboard(Z i | —~emp_enfyZ%] > scoreboard o] LIARHE I S0 8 B A WU E A transaction {71
& o (Ef—te = FHEINAAYRHE - 225 AR T » B2 REE U A Escoreboard FERHUX NS4 -

FERTTEIRYEE T > scoreboard 2 {Ebuild_phaser i flgetifeky » 7 FLIBFIMVATHIL R SHE A HHA TR « —soquencefftask
phaserIEFTH) » MHTE—SEAINE:  H ) R EED -

FO A BEERT IR ES AT 2 > UVMATEEfE 7 wait_modified(1:55 » ERVZEF =" > Sconfig db *  gettYFI="ZS45¢
1 o AERNEEE =SHMERE S - etRE - Sl—EFAERE - HEATOT

A% 6-87

{4 i src/ch6/section6.6/6.6.3/component/my scoreboard.sv
24 task my scoreboard::main phase (uvm phase phase);

30 fork

31 while (1) begin

32 uvm_config db# (bit)::wait modified(this, "", "cmp en");

33 void' (uvm _config db# (bit) ::get(this, "", "cmp en", cmp en));

34 ‘uvm_info ("my scoreboard", S$sformatf ("cmp en value modified, the new value is %0d", cmp_
35 end

62 join

63 endtask
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7 AL RAS 1+ wait_modified Smain_phase P () KL AR A El — 2B ork Lol » Lt MBS i L E S » Tr2E
config_db : : getfBEIFHIBEL - FUMLHERE AT DRI S A FUE ESHLL TSNS -

Sgettl#—F¢ 0 BT 0] DAE—component 1 {SEFH 4P » A8 B] DIFE— sequence {11 Fwait modified{fZ5 :

ChFH 6-88

{4 i src/ch6/section6.6/6.6.3/sequence/my case0.sv
3 class drv0 seqg extends uvm sequence # (my transaction);

11 virtual task body ()

12 bit send en = 1;

13 fork

14 while (1) begin

15 uvm_config db#(bit)::wait modified(null, get full name(), "send en");

16 void' (uvm config db# (bit) ::get(null, get full name, "send en", send en));

17 ‘uvm_info ("drv0 seq", S$sformatf ("send en value modified, the new value is %0d", ser
18 end

19 join none

23 endtask

24 endclass
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6.7 responsefy{ifi FH

*6.7.1 put responseSjget response

sequencef/LHlfE i T —Ffsequence—sequencer—drivery 5 [AIEHEE Fib L&l o (HRATE AR5 0 sequenceFE 2R R
driverYftransactionf"] 5z N S L g 2 R SR B4 1 transaction » Hi S 7 » sequenceFEBLS-Fl]driverfy—2 10 o sequence [ HFRALNTIX

M RAN 57 » B o ifdriverif— 7 response X [] 25 sequence °

l

WIS FE 2 ( Fresponse » 2. {Esequence 1 75 22 {6 FHget_responseff:55 :

A% 6-89

{4t src/ch6/section6.7/6.7.1/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

10 virtual task body();

13 repeat (10) begin

14 ‘uvm_do (m_trans)

15 get response (rsp);

16 ‘uvm_info ("seq", "get one response", UVM MEDIUM)
17 rsp.print () ;

18 end

22 endtask
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23
24 ‘uvm_object utils(case0 sequence)
25 endclass

fEdrivertt » JII (i ilput_response{E5s :

CFE  6-90

4t src/ch6/section6.7/6.7.1/my driver.sv
22 task my driver::main phase (uvm_phase phase);

27 while (1) begin

28 seq item port.get next item(req);
29 drive one pkt(req);

30 rsp = new("rsp");

31 rsp.set id info(req);

32 seq item port.put response(rsp);
33 seq item port.item done();

34 end

35 endtask

XEM SRR Eset id infopl %y » BoRfreqiVidZ(E EEHIE rspth o BT RJEEFAE % sequencefE [E]—sequencer [ )2 EHYIH
St HERE TrspJidZ(E & » sequencer K178 ffresponse X [F] 451 {~sequence <

% 1 {5 Ffput_response4h » UVMIA SZ#5F EH 1 FfresponsefF /yitem_doneff 24y
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hEH 691

while (1) begin
seq item port.get next item(req);
drive one pkt(req);
rsp = new("rsp");
rsp.set id info(req);
seq item port.item done (rsp);

end
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6.7.2 responseHy&E [n]

HE KD —ransaction Y\ —response » {HEZESL F o UVMH S F— Mransaction Y N/ 2% response AV H T > 1F X FRE
F > {Fsequence 1 FEE I E Fget response » [fjfEdriverd » ZEEEZLIE Fput response -

s 692

task my driver::main phase (uvm phase phase);
while (1) begin
seq item port.get next item(req);
drive one pkt (req);
rsp = new("rsp");
rsp.set id info(req);
seq item port.put response (rsp);
seq item port.put response(rsp);
seq item port.item done();
end
endtask
class caseO sequence extends uvm sequence # (my transaction);
virtual task body ()
repeat (10) begin
‘uvm_do (m_trans)
get response (rsp);
rsp.print();
get response (rsp);
rsp.print () ;
end
endtask
endclass
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MIFAE S responsel] @ ffresponsefE fyitem doneZ: ¥y LR IER T o Y T—Mransaction H AE Y —{Nitem.done > FiTLL

fHEF % Kitem_done (rsp) ;e=HEEHY -

responsef] LY F - EdriverFrspifEi£ 45 sequencer » [fjsequencer N Z 4R — AT » A Hriresponseitt AR » BiiE AEIA
HI| o AHZEEAFIHY AR INFHEAR B TIREIEY > FEBRAE R T - HR/NH8 o HEAFHFH8 responselsf » A5 driver FE2R ] HE A HE L BT
fresponse » UVMEE4E AN N EE1RHETS

UVM _ERROR @ 1753500000: uvm_ test top.env.i agt.sqr@@case0 sequence [uvm test top.env.i agt.sgr.casc

PRIt > A5RAEdriver 4 transaction/S & & 1% —{ response - Tfiisequence SUZAE K fifget_response » sequencer fJresponse[\ 51l
WA i CE Y DRSS ©
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*6.7.3 response handler'5 5525/ response

FITTH] 1LY get_responseflIput_response&——XJRHY = 24fEsequence ! /S 5fjiget_responsellsf » Hi2gt = HIEEAH » —HF]
response_queue - HIAGTHYICTE » 2R drivergeds Ly _E Rfresponseifidfput_responsefy /5T {Z [Hlsequence » Hi 2 sequencefffHZEHY
MM ESERR > 7| RS R % [ —MtransactionZgdriver o {H 2 Edldriverf5 B AE I FXA Y —EZINf [A] 4 A FftransactionfZ [H] » £ HHH]
5] > driver#is S AE# YRS M sequencels E i transaction AN AN & - {HIZHTsequencetffHEEAE T AL » FRAA HIRER HIHrHY

transaction °

KA FAlE Ay B E K N sequence 1 & 7% transaction Syget response & 1E [E— MHFFE FHITHY 0 BN —F S EFR 0 EAE
AR F I TR R A FERE R - fEXFE N T 7525 fresponse_handler

KHEEHE 693

4 i src/ch6/section6.7/6.7.3/rsp _handler/my case0.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

10 virtual task pre body():;

11 use response handler (1) ;

12 endtask

13

14 virtual function void response handler (uvmm sequence item response);
15 if(!$cast (rsp, response))

16 ‘uvm_error ("seqg", "can't cast")

17 else begin

18 ‘uvm_info ("seq", "get one response", UVM MEDIUM)
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19 rsp.print () ;

20 end

21 endfunction

22

23 virtual task body ()

24 if (starting phase != null)

25 starting phase.raise objection(this);
26 repeat (10) begin

27 "uvm_do (m_trans)

28 end

29 #100;

30 if (starting phase != null)

31 starting phase.drop objection(this);
32 endtask

33

34 ‘uvm_object utils(casel sequence)

35 endclass

i Tresponse handlerZEE BRI E A2 I » F DL Z (s Fijresponse_handler » 25 %% Fjuse_response_handlert %y » T H-sequence
[Jresponse handlerIi&E e

¥ T FHresponse handlerIHAE [T » I P R B EE 2 & pldiresponse_handler © [HEERETHYSEIE— Tuvm_sequence itemZEHIAFE4ET
BN A cast AT fimy _transactionZBERY > 7 fE5E A DUR IErsp IV E KA € [ £ksequence Y1 T/

ToieEput/get responsed Fresponse handler » H & iE T —Ptransaction - R H IR [A]45sequence © 5L | 0 24— uvm_doif
HITRRE » HE—PSEGEA 2 — D21 0 T R NINI#E 2 4 driverfJtransaction  FIJHX— 5 » A DUSZEI—Ff552E0Y

response -
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KHEFHE  6-94

i src/ch6/section6.7/6.7.3/smart/my driver.sv
22 task my driver::main phase (uvm phase phase);

277 while (1) begin

28 seq item port.get next item(req);

29 drive one pkt(req);

30 req.frm drv = "this is information from driver";
31 seq item port.item done();

32 end

33 endtask

driver 1 [a]req P YRR 72 A5 E MR H - isequence IFalIZX-ME

KBFHE  6-95

4 i src/ch6/section6.7/6.7.3/smart/my casel.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

10 virtual task body():;

13 repeat (10) begin

14 “uvm_do (m_trans)

15 ‘uvm_info ("seqg", S$sformatf("get information from driver: %$0s", m trans.frm drv), UVM M}
1o end

20 endtask

21
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22 ‘uvm_object utils(case(l_ sequence)
23 endclass

XSS 2 response £ 1R 2% Sl driver 1 FHE] o 12 E 1 IS ET L ITIHINE -
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*6.7.4  rspSreqE RN [E]

B H FTA BB > responsefVZEAIER Sreqy2EAY5E2HH[E - UVMHL Sz Firesponse SreqZE BRI [EHYIE L ©
uvm_driver ~ uvm_sequencerSuvm_sequencefy[FE A3 I E -

5 #E  6-96

SRR - uvM
TR
class uvm driver # (type REQ=uvm sequence item,
type RSP=REQ) extends uvm_ component;
class uvm_ sequencer # (type REQ=uvm sequence item, RSP=REQ)

extends uvm_sequencer param base # (REQ, RSP);
virtual class uvm_ sequence # (type REQ = uvm sequence item,

type RSP = REQ) extends uvm sequence base;

ERTEE TIE T R e & T — 3% [Kresponse Sreqfy 2B E—FEAY o 15 Z (IR [ 258 (Y rsp Sreq >

driver ~ sequencerSisequencefT & I EH AL AP INSE]

5 s 697

A2

class my driver extends uvm driver# (my transaction, your transaction);
class my sequencer extends uvm sequencer #(my transaction, your transaction);
class case0 _sequence extends uvm_ sequence # (my transaction, your transaction);
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ZJ= > A LA#E A put_response>f& ixresponse -

CFHE 6-98

N4t src/ch6/section6.7/6.7.4/my driver.sv
22 task my driver::main phase (uvm_phase phase);

277 while (1) begin

28 seq item port.get next item(req);

29 drive one pkt(req);

30 rsp = new("rsp");

31 rsp.set id info(req);

32 rsp.information = "driver information";
33 seq item port.put response(rsp);

34 seq item port.item done();

35 end

36 endtask

{8 F get_response4# i response :

CFHE 6-99

4t src/ch6/section6.7/6.7.4/my casel.sv
3 class case( sequence extends uvm sequence # (my transaction, your transaction);

10 virtual task body();
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13 repeat (10) begin

14 ‘uvm_do (m_trans)

15 get response (rsp);

16 ‘uvm_info ("seq", Ssformatf ("response information is: %0s", rsp.information), UVM MEDIUM)
17 end

21 endtask

22

23 ‘uvm_object utils(case0 sequence)

24 endclass

k% T put/get_response#f » 7B DA{ Fresponse handler » #X Sreq Szrsp2SBUAH [EIIRf 58 & —F% -
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6.8 sequence library

6.8.1 [N #tFEEsequence

FriEsequence library » Hi2— Z%/sequenceYEES - sequence libraryZEHYEEIS ¢

CSFH 6-100

SR UvM
RS

class uvm sequence library #(type REQ=uvm sequence item, RSP=REQ) extends uvm sequence # (REQ,RSP);

FH_E 2GRS 0] DL Hisequence library)k4: Huvm_sequence > MAJTT_E 1 E & — 1 sequence o EARNERFEHVEVAREN 2L £/ E
H A y—=LEsequence » F-{FbodyFFi 173X EEsequence °

—INsequence libraryfE AR -

ChEFH  6-101

N4t src/ch6/section6.8/6.8.1/my case(.sv
4 class simple seq library extends uvm sequence library# (my transaction);
5 function new(string name= "simple seq library");
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6 super.new (name) ;
7 init sequence library();
8

endfunction
9
10 ‘uvm_object utils(simple seq library)
11 ‘uvm_sequence library utils(simple seq library);
12

13 endclass

1E7E Y sequence librarys 5 = S FGRNFE - —EMuvm_sequence)k 4 I 22+50H fhsequence libraryffi= 4 fYtransactionZ5 % » X
M5 sequencetf[d] 5 A Hnewr & H 24 Finit_sequence_library » #5 N[ N EHY {5 Hisequence A FRZEZEHY 5 — /2 %21 H

uvm_sequence library utils; £} o

—I>sequence library (£ S 2 J& > QIFA EHMAT A Hsequence) EMFEIH A - BIA TR Y - — P sequencelE e S

7Zuvm_add to seq lib3IFENN A F sequence libraryd :

CHEEHE  6-102

N4t src/ch6/section6.8/6.8.1/my case0.sv
15 class seq0 extends uvm sequence# (my transaction);

20 ‘uvm_object utils (seg0)

21 ‘uvm_add_to seq lib(seg0, simple seq library)

22 virtual task body():;

23 repeat (10) begin

24 “uvm_do (req)

25 ‘uvm_info ("seqO", "this is seq(O", UVM MEDIUM)

485



26 end
277 endtask
28 endclass

uvm_add to seq LibEM PS4 > 55— 2 sequencelY T » 55 2N AAsequence libraryfy 445 -

A% NA[EHTsequence libraryH

Lh%/E5%  6-103

“Psequence ] LA

class seg0 extends uvm sequence# (my transaction);
‘uvm_object utils (seg0)
‘uvm_add to seqg lib(seq0, simple seq library)
‘uvm_add_to_ seq lib(seq0, hard seq library)
virtual task body();
repeat (10) begin
“uvm_do (req)
"uvm_info ("seqO", "this is seq(O", UVM MEDIUM)
end
endtask
endclass

EIRERY > B DL % sequencef][l A [G]—sequence library 47 :

KA E  6-104

N4t src/ch6/section6.8/6.8.1/my case0.sv
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30 class segl extends uvm_ sequence# (my transaction);

35 ‘uvm_object utils(seqgl)

36 ‘uvm_add_to seq lib(segl, simple seq library)

37 virtual task body();

38 repeat (10) begin

39 “uvm_do (req)

40 ‘uvm_info ("seql", "this is seql", UVM MEDIUM)
41 end

42 endtask

43 endclass

*Usequence Ssequence library g W5 @ B DUEfsequence library{E /ysequencerfydefault sequence :

CHEEHE 6-105

N4t src/ch6/section6.8/6.8.1/my case0.sv
85 function void my caseO::build phase (uvm phase phase);

86 super.build phase (phase);

87

88 uvm_config db# (uvm object wrapper) ::set (this,

89 "env.1i agt.sqgr.main phase",

90 "default sequence",

91 simple seq library::type id::get());

92 endfunction

AT A S - R BUVMEEEN LM Asimple_seq_libraryfysequence H#EHE ) L4~ > HIFEZEL] °
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6.8.2 {EHIFFEED

1F_ i > sequence library M EsequenceAFIFR e L/ NLTT - X B EZS Eselection mode L ERY » XN EAVE NN -

CHEAH  6-106

SE C UVM
RS

uvm_sequence lib mode selection mode;

uvm_sequence_lib_mode&— Mg A - HAEDVUAME -

5 E  6-107

g - uvM
RS
typedef enum
{
UVM_SEQ LIB RAND,
UVM SEQ LIB RANDC,
UVM SEQ LIB ITEM,
UVM SEQ LIB USER
} uvm sequence lib mode;
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UVM_SEQ_LIB_RAND#Z5EEHIYRENL - LT By El+(E FAY R XA

UVM_SEQ_LIB_RANDCHZ RN A F#Ysequence B L HF— MU - AEFZIREEIFFARTT XA LIPRIESE T sequenceffl 17—
s > AEFTA Y sequenceflIATToE— B2 AT © A=A sequenceffiifTER K » HECE AT ¢

/5% 6-108

{4 i src/ch6/section6.8/6.8.2/randc/my casel.sv
85 function void my caseO::build phase (uvm phase phase);

92 uvm_config db# (uvm_ sequence lib mode) ::set (this,

93 "env.1l agt.sgr.main phase",

94 "default sequence.selection mode",
95 UVM SEQ LIB RANDC) ;

96 endfunction

UVM SEQ LIB ITEMAYE E/Esequence libraryJ - A H1{TH sequence[ A\ ¥ f1Hsequence » & H C.f " A transaction - #i= >
sequence library 7 FEFREN N te— 1 HHYsequence » g H A4z HtransactionfR | & M HEAIFVLI RSN » SEAE{aIZ5 M2
ﬁio

UVM_SEQ_LIB_USERIE R /= (5 WA ELE - I RS P fiscloct_sequence S -

S5 %E  6-109
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{4 i src/ch6/section6.8/6.8.2/user/my case0.sv
4 class simple seq library extends uvm sequence library# (my transaction);

5 function new(string name= "simple seq library");

6 super.new (name) ;

7 init sequence library();

8 endfunction

9
10 ‘uvm_object utils(simple seq library)
11 ‘uvm_sequence library utils(simple seq library);
12
13 virtual function int unsigned select sequence (int unsigned max) ;
14 static int unsigned index[$];
15 static bit inited;
16 int value;

17 if(!inited) begin

18 for(int i = 0; 1 <= max; 1i++) begin

19 if ((sequences[i] .get type name () == "seqO") ||
20 (sequences[i] .get type name () == "seql") ||
21 (sequences[i] .get type name () == "seqg3"))
22 index.push back (1) ;
23 end
24 inited = 1;
25 end
26 value = Surandom range (0, index.size() - 1);
277 return index[value];
28 endfunction

29 endclass

1% F4 M sequencef]ll A T sequence library : seq0 ~ seql ~ seq2fiseq3 » BIEHTZMRR » AAEHEHseq2 T o AU LREHY
select_sequences—ZH7 I I #1441 {bindexPAF » #lseqO ~ seqlMIseq3{EsequencestHHYEL [ SIEAET o ZJ5 » MindexH FENLZEEE
—MERE] > T Mseq0 ~ seqlFlIseq3fEM AL — 1T o sequences/Esequence library {7 i {E& FEsequencefypAS] -
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select_sequence£ (& A—/>Z:4max » select_sequence L AIRIE— /1 T0%max [AHTHE - 415 sequencesPAFIHTA /N4 - H
Lo AImaxfiTELE RS o TR R -
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6.8.3 EMHITAITRE

F£6.8.171526.8.277 1 » FUTTHYZAELZ 107K > ZXJEHisequence library AERHYPY MR EFZERIHY -

CH/FHE  6-110

S - uvM

TR

int unsigned min random count=10;
int unsigned max random count=10;

sequence libraryZ={Fmin_random_countf{lmax random count” [B]FEE S EE—PECRIE LI TREL - X B HBEREEE10 - Y4
selection mode’)JUVM_SEQ LIB ITEMHT » J¥&7=410Ntem 5 EAAEZA » <2 2510 sequence - T DA B X ME N
HoAth (B R iR E

CHEEHE  6-111

{4t src/ch6/section6.8/6.8.3/my case0.sv
85 function void my caseO::build phase (uvm phase phase);

88 uvm_config db# (uvm object wrapper) ::set(this,

89 "env.1l agt.sgr.main phase",

90 "default sequence",

91 simple seq library::type id::get());
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92 uvm_config db# (uvm sequence lib mode) ::set (this,

93 "env.1l agt.sgr.main phase",
94 "default sequence.selection mode",
95 UVM_SEQ LIB ITEM);
96 uvm_config db# (int unsigned) ::set (this,
97 "env.1l agt.sgr.main phase",
98 "default sequence.min_ random_ count",
99 S);
100 uvm_config db# (int unsigned) ::set (this,
101 "env.1i agt.sqgr.main phase",
102 "default sequence.max random count",
103 20);

104 endfunction

Bt B RS A 72620 0 H /D5 P transaction °
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6.8.4 {#HHIsequence library cfg

TEAHE A ER6-111 {5 3 config_ dbi B A RICEFIEFEBEIA BRI - UVMEREE T —1~Zuvm_sequence_library cfg3 ey
sequence library #H1THCE - E—HA = ATLE :

s s  6-112

Fg - uvM

R CHS

class uvm sequence library cfg extends uvm object;
‘uvm_object utils(uvm sequence library cfg)
uvm_sequence lib mode selection mode;
int unsigned min random count;
int unsigned max_ random_ count;

endclass

EATCEN = AR R E R G sequence library ) A] Yifsequence library #H{ THCE. -

KHFHE 6-113

N4t src/ch6/section6.8/6.8.4/cfg/my casel.sv
85 function void my caseO::build phase (uvm phase phase);
86 uvm_sequence library cfg cfg;
87 super.build phase (phase);
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88

89 cfg = new("cfg", UVM SEQ LIB RANDC, 5, 20);

90

91 uvm_config db# (uvm object wrapper) ::set(this,

92 "env.1l agt.sgr.main phase",

93 "default sequence",

94 simple seq library::type id::get());
95 uvm_config db# (uvm sequence library cfg) ::set(this,

96 "env.1l agt.sgr.main phase",

97 "default sequence.config",

98 cfqg);

99 endfunction

B 7 LT I8cfgdh - A —Ra R ARG By 722 5 S5 5 6-THY )i 25 olisequence - f£Xsequence library /£ 1752 B E
J& o XTE PR E S TIRE

KhEEHE  6-114

4 i src/ch6/section6.8/6.8.4/start/my casel.sv
85 function void my caseO::build phase (uvm phase phase);
86 simple seq library seq lib;
87 super.build phase (phase);
88
89 seq lib = new("seqg 1lib");
90 seq lib.selection mode = UVM SEQ LIB RANDC;

91 seq lib.min random count = 10;

92 seq lib.max random count = 15;

93 uvm_config db# (uvm sequence base) ::set (this,

94 "env.1l agt.sgr.main phase",
95 "default sequence",
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96 seq 1lib);
97 endfunction
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FIE  UVMH Ry S{FasiER]

*1.1.1 s o E R HIDUT

HEAB LRI A BT - EHEYDUT LR E A T2.2. 1 R Ry 2 ] SR HYDUT — B AR AT
FERIE > ZOHAYDUT L AR MERY - 385 2K » DUT P& —HZERm L - 8 filim L - afPARCEDUT Y37
DUT m] DURSEZF s HE RIS HA T o XA PR m e arras LB E 2% » ZXHRHYDUTHY— R GIif S<BAY S5 5 B-2

=l

EXADUTH - HA— bty 27 {7 sinvert » A H I ECHIE16°h9 « AOSEHIE N1 » FB 2 DUTALE R tH i 2 fin ARYEHEHL
[ 5 a0 > MR AZHE EREA IR 2 < invertn] UETT K 2kbus *HETHCE - XA S LRI TV LRI > bus_op VI FRRE
#RE > NOFIRIRIR(E - bus_addr/mitilil » bus_rd_datae R isHUHVEHE - bus_wr_datafR RZE S AAYEE < bus_cmd_validy 1%
SRR SRS DUTRLZAEE) TR RERAE SR8 © SR Sl - NAZAE N — P phas tisdE - 412R
EEREE » NAZAE N— I EEGES A  HEEZ EXF169 (BlinvertZF(Fes ) HUMEEAITIREIRREN » SBEH5R - WH
st b A TERVE N S ARSI o X SRR E R i 5 A S Rpburstie(F o AN SRFRERTI NS - (H 2 A 52X B i B m] e i
T °
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FENHIE ELER > A 40 N Y transactionE XY

REER 7-1

N i src/ch7/section7.1/7.1.1/bus transaction.sv
4 typedef enum{BUS RD, BUS WR} bus op e;

5

6 class bus_ transaction extends uvm sequence item;
7

8 rand bit[15:0] rd data;

9 rand bit[15:0] wr data;
10 rand bit[15:0] addr;
11
12 rand bus op e Dbus op;

25 endclass

HU N aydriver g X

AR 72

Nt src/ch7/section7.1/7.1.1/bus driver.sv
22 task bus driver::run phase (uvm_phase phase);

29 while (1) begin

30 seq item port.get next item(req);
31 drive one pkt(req);
32 seq item port.item done();
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33 end

34 endtask

35

36 task bus driver::drive one pkt (bus transaction tr);

37 ‘uvm_info ("bus driver", "begin to drive one pkt", UVM LOW) ;
38 repeat (1) @ (posedge vif.clk);

39

40 vif.bus cmd valid <= 1'bl;

41 vif.bus op <= ((tr.bus op == BUS RD) 0 : 1)

42 vif.bus addr = tr.addr;

43 vif.bus wr data <= ((tr.bus op == BUS RD) 0 : tr.wr data);
44

45 @ (posedge vif.clk);

46 vif.bus cmd valid <= 1'bO0O;

477 vif.bus op <= 1'b0;

48 vif.bus addr <= 16'b0;

49 vif.bus wr data <= 16'bO0;

50

51 @ (posedge vif.clk);

52 if(tr.bus op == BUS RD) begin

53 tr.rd data = vif.bus rd data;

54 //$display ("@%0t, rd data is %$0h", $time, tr.rd data);
55 end

56

57 ‘uvm_info ("bus driver", "end drive one pkt", UVM LOW);

58 endtask

FEUIHEVE » WA IR - XEE R HEEIR (E251d_data © {Esequencett » A LA FHAT R 50Ut TR

REgER 7-3

1

=3
N

ff -
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4 i src/ch7/section7.1/7.1.1/my case0.sv
26 virtual task body();

27 ‘uvm_do with(m trans, {m trans.addr == 16'h9;

28 m_ trans.bus op == BUS RD;})

29 ‘uvm_info ("caseO bus seq", $sformatf("invert's initial value is %0h",m trans.rd data), UVl
36 endtask

X HE]T6.7.3 5 M 4H1Y 5525/ response > ffsequence 1 E %5 [Him_trans.rd_data ] UG EREEIERE -

DU 2 T SR ¢

KFE 74

N4t src/ch7/section7.1/7.1.1/my case0.sv

26 virtual task body();

30 ‘uvm_do _with(m_trans, {m_trans.addr == 16'h9;
31 m_trans.bus op == BUS WR;
32 m trans.wr data == 16'hl;})
36 endtask

BAE > BIRUEP S HVIE R AT 7- 1 FREIID 2 -
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H7-1 #FEiE-F & EH
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7.1.2  FEEFaFEA R MY S5

FIEAT N — A A ETIFTREIDUT S - invertarfras H THERIDUT & R ARVEBRIHZ AL U » EHUSEIER T - 575
AR B AUE B (s ME - AR > H 2 At transactionth FE B TR » Al @ AaAE S 15 B chsRE— N Er i as iy (HIE 2

sk B A T E R ANRCR S HEE i (A bus_driver[m] Bl4% A AIRIES > HEH RS Fasitti R EE — 1 FEs
AIE - TN - BES5— sequence » 3X - sequences= 4 1% —MransactionZ5bus_driver o Fff LLEE— a8 E 41 o £ 5%
FERIRIPER] T RIZ5— 1 sequence LUEHUZF 72 © 55 MAIEUE > sequencei HUHY 2717 a8 B A {E B 25 S R A o

YT - —MERNEERRE—2RESR (NE2FRTE ) » AaESHEM L X4 - fEvirtual
sequence HFE ST PNELFHYEIR - FE T 0 /S 5lsequence - XHHE] T /5% XY

WRAEHERTE - A 2m D1 E2REARAEE o F M configh |73 517y virtual sequencerfliscoreboard & & —>
config_object » fE[f:objectd 15 EH— {4 > Ard reg event > ZAf5{Escoreboard i % X MNEEMA: » [{F virtual sequence 7 NI FEEE{F7X
DEFERK

RHEEHR 75

@p sequencer.config object.rd reg event;
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B FE GRS ) sequence > FHARZ (78S ©

A NI+ Ysequence RIS » BT LR MEI6.6.2 T TifJconfi dbfEEB/ASBEA - 1555 1 {#F6.6.3
I T wait_modified S B HTALE -

M BT PUE N SRR - £ — D RE Tt BREFEasAmE BT - BT XX SH T Fes - NFEEFSH
ARSI E » Fo58 - XANFHUIRE °] DU A S5 (et ARG - WIRVA 1 S Fastild > A2 e n] AR B

HEEHR 7-6

task my model::main phase (uvm phase phase);
reg model.INVERT REG.read(status, value, UVM FRONTDOOR) ;

endtask

HE—ZEA AT DU B LR ZRH A AR - (55 Bfisequence SoRf BEAUA RIR[EIX LR » H = HErFastB R E D58 -
K7-2R i TR E s VAR - H 2B A R E st - a RO (st SRRy SO 5 -

TERH T e BN 2 /i A aE/E5sequencez@ LAl | (FRONTDOOR ) 15[n|HY )7 KL HF 728 > FIREA » 1£
scoreboard ( B3 HAtficomponent ) HME LI o M7 T E{7esiill 2 5 » scoreboard L SE {73 A [5CiE - Tt LA MNE<S
A EIREOTHRIERVAR[0)(E - ] LS e BT o A T S FestE G » o] DU (E{a[#EET [F]Yphaserf {5 A B 7 2 AU LRI
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VilHEET] (BACKDOOR) W [REY T HoR IR E fFasHIE - [FIRfARRE(E R EE A A DTN [R]HYphase (#llcheck phase) th{EHEI 115
IR R B fras i (E -

Al IV S ET TiRE PR ar sty ViR 520 o ARl 1vim - iR @l Hiilepult &2 EA HBHE S SE - 12
R (TR (Stmepf &SRR E]) E—EALRTEHRY ©
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B7-2  BAPT G SRR X

M ViEE S TGRS o« B E SR T EERE - R EREE E RS R R S as1IE - /T
AUl VIR S Ia T IRy R Res A2 7. 37T 4 A -

5 EFFE AR — 25 (E 55 > Mmirror ~ update - BT DL E SR EFF e AR SDUT ARG FEHIR A, ©

AL UVMEAFas A AR BT E BT E X T RIE V& SDUTHYEFFast# 1 » (H50UE N S EiF A A Mo EF ras - EER
2~ b ITIEE -
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7.1.3  ETFastAR P RIS

uvm_reg_field : ZREFFas AR PHYER/NRAL © (T2 8reg_field ? FA1E —NMREF T B MIAE XA T30 -

reg field reg field reg_field reg_field
4 ~ 5 3 2 | 0

reserved undertlow overflow full empty

uvm_reg

A7-3 uvm_reg5uvm_reg field7~ &

W EAPIRSEFERS AU M 475 Eempty ~ full ~ overflow ~ underflow ° ZX VU MEE N 277251 A th fJuvm_reg_field © %45
H<reserved Y FHA B — Mk -

uvm_reg : Etbuvm_reg fieldig— 5] > (ERZMRAZEEB/NYRAL - —PEFFS T2V EE—uvm_reg field -
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uvm_reg block * E/E—EEEARMY AL - FEH A DIAFZ R uvm_reg > A DUIIAHALHJuvm_reg block » —EF {FasfH

B /D& —uvm_reg block -

uvm_reg map * FPEFFEAENIA G Fas AR AVA Hthhl - uvm_reg mapilE FIA X EEtthl - FFRFEE LRI T LG R Ry
sl (OIS FastE B By st — iR fRie il - A2l ) - B st AT 175 RJ7 2R R
GE(ENT > uvm_reg mapit = RAEHEHEFEHLEC AN HENE - S5 — M EE Hsequence > FFRFZEERYEERIR[E] » fE5F P reg block A
o 20— CEETHEA—) uvm_reg map
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7.2 RN EFasiR

*7.2.1 A arrasaFas iy

ATTRT LTI RIDUT B ILF F et fl o X PDUTIREREE - EHAA — T Faainvert - B HEEF (Fastil! » 5 ons
Muvm_regi 4 —Pinvertzk :

REER 77

i src/ch7/section7.2/reg model.sv
4 class reg invert extends uvm reg;

5

9 rand uvm reg field reg data;

.

8 virtual function wvoid build();

9 reg data = uvm reg field::type id::create("reg data");
10 // parameter: parent, size, lsb pos, access, volatile, reset value, has reset, is rand,
11 reg data.configure(this, 1, 0, "RwW", 1, 0, 1, 1, 0);
12 endfunction
13
14 ‘uvm_object utils(reg invert)

15

16 function new (input string name="reg invert");
17 //parameter: name, size, has coverage

18 super.new (name, 16, UVM NO COVERAGE) ;

19 endfunction

20 endclass
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fEnewplETH - B ftinvert T F 23V T fEE N SE UL B 5 super.new K AT - XEATEEH A BIEX N FFNAERTE » Eis
XN EF e EIEAINLEL - AT — D ofriy e Fes - Halge AR T8 > Ao X HEIEENZE16 > A E8 o X PEIF—fk
SR FEERNTE—EL - super.newHH BN PNSETEE B ENNA B SR ZF > XHZEEFEUVM_NO_COVERAGE - BIA 7 -

H— 1 JREHuvm reglZ5EE — build » X Pbuild5uvm componentfybuild phaseJ - A—Ff » EASHEIIIT » MEFEEF T
WA > Sbuild_phasefH{PIHYZFTA I uvm_reg_field&i X EHILHFIME o Lreg dataSifl{LfE - Z2iE Fdata. configure pRECREC BLZX 1>
B o

configurefy 55— NSLHZ LI (uvm_reg field) AYSCZE » RIS TR ErFes T » XEYARHE his T
F SRR SE - HTDUT HrinvertYSERE 1 > AT EUX BT -

FEN SR MIBHI RS R DS s THVLE - MOTHEITEL » [RA— DB 7-4Fmr - HE3ATE Sz A i
> Ho g — 5 R I ERAVARTLE 8L » A2 AE 1 Fconfigurel] » S5 - NSRS - =S HNZEHES > AN
Ifereg_field/E MEBAALITAMY -
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15:11 10:3 2:0

reserved data reserved

data.configure(this,8,3,:-)
B7-4 reg field#glsh
BN SEEFRRIEFEAFERUTEC o UVMEESZ R0 R 25F U7
1) RO : B IS T2 -
2) RW : 2REE A » FRHET SR TR0 -
3) RC : AN TG » REUN2EE -
4) RS : B AR T2 » R S ERTA I -
5) WRC : RESA » FHIN&HE -

6) WRS : REEA » BHIZILER AL -
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7) WC : EARZEE > BHU LR -

8) WS : AR ERTARL - SRHURNTC20 -

9) WSRC : BANEEBAANIL » FHI2EE -

10) WCRS : EANZEE 2 ERTARL -

1) WIC : SIHE » SO TER » U LR -

12) WIS : S1EBEFIARIRL » SOR TR - FH TR -

13) WIT : 51 AREEIE » SORTERI » LR -

14) WOC : SOEE » SRR » WLHUERI -

15) WOS : SO EFTELIL + 5 1 A » S TER -

16) WOT : SOANZEIFE - S1NTERN - SEHU oo -

17) WISRC : SUEEFTANAL - SOERI » F5% -

18) WICRS : E1UEFZE » BOW Lo » EERAEAL
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19) WOSRC : BORERTARIL > SR LN - TUFE -

20) WOCRS : BOEZE » BN LE » IS EHTEAL -

21) WO : RFTAEGA » T -

22) WOC : B ARFEE - RHUN i -

23) WOS : G ARFEEFTAL > PHH & -

24) W1 : fFEAL (reset) 5 F—RXEREE A » HME AT - 132HET TEs20 o

25) WOl : FEIjG > F—REREEA » EMHIS ATERM > RN = -

P FEEHFEESMERE - A E2SMEFRUT AN TR RER 2 YRR R - XINELFE 2 5 E & FasiyEal -

FONSEFREGRESHRAT (volatile) » XNBE— A Z(EH -

FNPSEEFORIIE ERE L EHIBOAME

FEPSEFREEGFEN - — T Fa ST Fas iy as EREIE - WX E - tIHEL -

B/ SHFR RN A AL o X EZRA TS FEs TSN - R 2R 70 > A2tk A ZREE - 1
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—HEEMUE - SR — M EEE - X— PS8 GBI PNSEOURW ~ WRC ~ WRS ~ WO ~ W1~ WOTI A% -

FINSEFRX NS A A DL SR -

TES I A Fesia  FEAE— 1 Hreg blockRAAYIEFURFEALBINE -

(AVENEE SRR

N i src/ch7/section7.2/reg model.sv
22 class reg model extends uvm reg block;

23 rand reg invert invert;

24

25 virtual function void build();

26 default map = create map("default map", 0, 2, UVM BIG ENDIAN, O0);
27

28 invert = reg invert::type id::create("invert", , get full name());
29 invert.configure (this, null, "");

30 invert.build();

31 default map.add reg(invert, 'h9, "RW");

32 endfunction

33

34 "uvm_object utils(reg model)

35

36 function new(input string name="reg model");

37 super.new (name, UVM NO COVERAGE) ;

38 endfunction

39

40 endclass
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[FEJuvm_regRZEHYIE—HE > H— P Huvm_reg blockkA AV HE X —buildbli% » —fAERERRET T SR BLFTA T 1 s HYSL B
k-

—Puvm_reg block/1—E BN —~uvm_reg map > ZHACELEH — N EBHFH default_map > HFEZ A Ebuild R SLHIE - X
EEFH RS A B B FHuvm_reg mapfynewpi%Y » (i 2@ 8 FHuvm_reg blockfYcreate map>KSZEl - create maph /R 221
S AP E—1SHESAT > BNSEEEAL - F=1SHE AR EENTE - XENFE{Ebyte[l A 2bit » FII NS

BUEK/NG - e — PSRN E S REBIL IHbyte T -

WE = S= B binvertI i FHinvert.configure pREY o XNEREIHY 2 8E 28 E T Faa AT/ TV RIRIERAVESTE - HE— S5
L FFEsTEuvm_reg blockiyf54t - XEIHEthis - 5 S #Ugreg fileViEHr (7.4.27TIN =7 4Hreg fileAYRER) X EEINE
Snull - F=SE BT FRNE VISR - RTXAIESH7.371 > XEEHZE - HiH5Cconfigurelf » F2FoEH
invertfybuildpi %7 » FinvertFr Ak LI -

B —20 MR F el Adefault_map™ < uvm_reg mapdy{E R E(FEFTA S 7 astyitibl - R ATUR LB BRI EF 7250
Adefault map » S NIZEEFHTHIN T [EHRIE o add_regrRETHVE— PN SEEZENAN T Fes @ £ ST Fastiit - X8
&16’h9 » F=ZE R F Fa I FRUTR -

FIELNIE » — R EFF e T2 580 -

[l JBi— N R S T 4E L Y BF A7 B i e i — 0 FIRE S © uvm_reg_field 2/ NITERAL » B E A FEEENTE > FTDE
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FEFXANZE o uvm_regll2— 225+ BCEERZATEKN - B2 — g - RItE A s BT » A HHIRE— 1
2o AR T R DA —"uvm_reg field » ZREXMZEA B DAER © uvm_reg blockI[/Z M T4 R Euvm_reghy— N RE
g8 © TTEETT 1 - uvm_reg@— /N - LR FZGAL (uvm_reg field) A E X - X PMEEZGAAYIRERE & }ORA 250y
2 > ffuvm_reg blockMiZ2—MKFE+ - B A LURFZ/ M+ (uvm_reg) - AT DUBCHAMAS (8 N— s BIF6 T

(uvm_reg block ) o BENZF/FERRIEAIELE—NAFE T (uvm_reg block) o
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s BRI A T3 R 5 AR AR AN 7-5F R > Hr a2 - Eb I E#RIE
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S raa A AT 15 B E R DL BRI S PR - 16 EeE » Firaafal#i< i sequence/™ 4 —~uvm_reg_bus_opHy
TEPFEEIRERA (AR MR - WRESIRE - ASFES ANEGE - L8 FHyE S 2
Feifizs (adapter) 538 45bus_sequencer @ /55 25bus_driver ¢ Hibus_driverSEBLE XHIRI T RIEEHRE o RIL - MMINEE X
M LS o A0 NIy — M R L es HI Y

HEER 79

N4 i src/ch7/section7.2/my adapter.sv
3 class my adapter extends uvm reg adapter;

4 string tID = get type name();
5
6 ‘uvm_object utils(my adapter)
.
8 function new(string name="my adapter");
9 super.new (name) ;
10 endfunction : new
11
12 function uvm_ sequence item reg2bus (const ref uvm reg bus op rw);
13 bus transaction tr;
14 tr = new("tr");
15 tr.addr = rw.addr;
16 tr.bus op = (rw.kind == UVM_READ) BUS RD: BUS_WR;
17 if (tr.bus op == BUS WR)
18 tr.wr data = rw.data;
19 return tr;
20 endfunction : reg2bus
21
22 function void busZreg(uvm sequence item bus item, ref uvm reg bus op rw);
23 bus transaction tr;
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24 if(!Scast(tr, bus item)) begin

25 "uvm_fatal (tID,

26 "Provided bus item is not of the correct type. Expecting bus trans action")
277 return;

28 end

29 rw.kind = (tr.bus op == BUS RD) UVM READ : UVM WRITE;

30 rw.addr = tr.addr;

31 rw.byte en = 'h3;

32 rw.data = (tr.bus op == BUS RD) tr.rd data : tr.wr data;
33 rw.status = UVM IS OK;

34 endfunction : bus2reg

35

36 endclass : my adapter

— RS T AP RREL » —Freg2bus > HAEH N7 et A i i sequence & i fuvm_reg bus opRUAYAT & LAY
bus_sequencerfETF IR - iEbus2reg » EHAEFH I HINIMNE] S 2% FAERIER - BORULEESRAtransaction 2 Hipl B (7 23 H AU BE 75
B2 > DUFES{Fa3EAsE 98 5o R Y a7 es i(E. -

WEXHE > AR FEEHFF s AL AR Fr S R AR B 25 F A s ALY 2 T SERAVRRYE - bus_driverfE IR Bl &
L TIRERIER TR AR SR AVEUE - AR ERE R AMDbus_sequencerff#3fbus_transaction s} » J[iZ.bus_transaction
FEL A TEEIE - th{E 22 T adapterbus2regbl YL » AW FFas AN » XN RRAE7-SaffoR - T %A LR
transactionfJ {5 » At LA M driverEl|adapter(d f T 2 4% -

EEMRBRE T > [ 0 B LAfFbase testf I A BT estEAl T
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KEsHE  7-10

{4 i src/ch7/section7.2/base test.sv
4 class base test extends uvm test;

5

6 my env env;

7 my vsqr vV _sgr;

8 reg model rm;

9 my adapter reg sqgr adapter;

19 endclass

20

21

22 function void base test::build phase (uvm phase phase);
23 super.build phase (phase);

24 env = my env::type id::create("env", this);

25 v _sgr = my vsqgr::type id::create("v_sqgr", this);
26 rm = reg model::type id::create("rm", this);

27 rm.configure (null, "");

28 rm.build();

29 rm.lock model () ;

30 rm.reset () ;

31 reg sqr_ adapter = new("reg sqgqr adapter");

32 env.p rm = this.rm;

33 endfunction

34

35 function void base test::connect phase (uvm phase phase);
36 super.connect phase (phase) ;

37 V_sqgr.p my sdgr = env.1l agt.sqgr;

38 v _sqgr.p bus sqgr = env.bus agt.sqr;

39 v_sgr.p_rm = this.rm;

40 rm.default map.set sequencer (env.bus agt.sqr, reg sqgr adapter);
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41 rm.default map.set auto predict(l);
42 endfunction

TR arfras AR F base_test > A2, /DA E Ebase_test € LT & > —Jgreg model > 555 —giE
reg_sqr_adapter ° KA A ZIAY2EAEbuild_phaset Sl - FESLPHIL/Greg modeli R BV 55 + 55—/ M H configurepfi&l » HE5—
‘NZUEparent block » T 2 A EHreg block » NILE S null > B =ASUCEIE[ THESEE - 1§557.371 » XEEA—PZEN
Frr e o S Hbuildet & - RFTARYEFEESLBIUE o S5 =/ 1 Hlock_modelpii&y » I EPRES » reg modelrf A BEFFIIA
ey Fas | o SRUUE I Fresetedl > AR W ELERAT » AP Zireg_model H A arfFasHEANE0 - A ELEUS - A & fFas
AEHI A B E AL(E -

T TR 1 R R E e A AP R FHuvm,_reg map5gf% > (Rl {Econnect phased » FEE2RFFEHigs flbus_sequencer’fiid
set_sequencerpl & Hlreg modelfydefault map » H-[fdefault mapi& & N EH MR ©
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*7.2.3 fERRIEV &P E AR s A

NP G TAFIR » T {EsequenceTEflicomponentr (£F] « DIFES S PRI » BEAESH BEHH —
A RS

KhiFs 7-11

N i src/ch7/section7.2/my model.sv
4 class my model extends uvm component;

9 reg model p rm;

16 endclass

FEASFHT-100 E 4 envlp_rmlid(H > NI A A E A EenviUip_rm (T E625 2= fHRIHIH] -

KFE  7-12

N4t src/ch7/section7.2/my env.sv
43 function void my env::connect phase (uvm phase phase);

51 mdl.p rm = this.p rm;
52 endfunction
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W EFes  Frfrasiaddtett TP NEEARRIESS © readfliwrite o FHFAESHFHAIREEF 785 > (£ Hread(£:55

KhFs 7-13

N i src/ch7/section7.2/my model.sv
37 task my model::main phase (uvm phase phase);

38 my transaction tr;

39 my transaction new tr;

40 uvm_status e status;

41 uvm_reg data t value;

42 super.main phase (phase) ;

43 p _rm.invert.read(status, value, UVM FRONTDOOR) ;
44 while (1) begin

45 port.get(tr);

46 new tr = new("new tr");

477 new tr.copy(tr);

48 // uvm_info ("my model", "get one transaction, copy and print it:", UV M LOW)
49 //new_tr.print();

50 if (value)

51 invert tr(new tr);

52 ap.write(new tr);

53 end

54 endtask

read (L5 HYJEAIL AR -

s 7-14
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SR - UvM

TRAHS

extern virtual task read(output uvm status e status,
output uvm reg data t value,
input uvm path e path = UVM DEFAULT PATH,
input uvm reg map map = null,
input uvm_ sequence base parent = null,
input int prior = -1,
input uvm object extension = null,
input string fname = "",
input int lineno = 0);

EAZINSE - HHNEHAI =P34 - K — Y Zuvm_status_eRIYLE - 2OE— Pt > ATRFEREZ SR

FNSEIEIEME - R — DR =S AT L 0 A[%EUVM. FRONTDOORAIUVM. BACKDOOR -

HTZSHE AN 255 Fes - WIS Fwrite(T:5% > DAfEvirtual sequenceit 7B HE/E N BI1nBH o fEsequence i F ZF {7 a3t
B T p sequencerfVIE 5 [H - F5E H fulEsequencer A — NEFFes A AIAVTEET - A ERRT-10R B4y v_sqr.p_rmliE
T o WL PAE AN N S T ERRE -

KFE 7-15

N4t src/ch7/section7.2/my case0.sv
19 class case(0 _cfg vseq extends uvm_sequence;

28 virtual task body();

29 uvm_status e status;
30 uvm reg data t value;
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35 p_sequencer.p rm.invert.write(status, 1, UVM FRONTDOOR) ;

40 endtask
41
42 endclass

writefF: 55 Y JF AL

KFE 7-16

SRJE T UvM
TR
extern virtual task write (output uvm status e status,

input uvm reg data t value,
input uvm path e path = UVM DEFAULT PATH,
input uvm reg map map = null,
input uvm sequence base parent = null,
input int prior = -1,
input uvm object extension = null,
input string fname = "",
input int lineno = 0);

ERSEMARZ » HESreadS 0l - FRHIVEHEART=" « P — 1 uvm_status_eMHJT & - XE— PN > HT%
HERER A - ENEERE » 2— WA E=7E5FAYT5=0 » #[EUVM_FRONTDOORFIUVM_BACKDOOR -

T 7 estEAN sequenceftransactionZE A AT FK o (Rl » A DAIFE— Nz 2kmy _transactionfysequence H {5 FH &7 17 g8 AU Y
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7.3 JE VRS A 1R
*7.3.1  UVMAHT T35 [RIES8E

BRI IR LR B A Faslic B S 2k (AIAPBIIY ~ OCPHIY ~ R2CHNEE) RDUTHATERIE « TTIRAE(L(T S 1)
W Hil JUT AR E A PR SHRIERIEARIE - BT JVI R ER EERIE SR A o X —BRSEPRIF A FRirs A B IR TAFRYE
K > PERPE BRI RIE P AL B s - Al JUI R E R —AY I3k -

FE7 12T B FasFAIRT G 2 it - WFSH AR e KRBT W fEE T S 5)— 1 sequence > HEF12 T 25
A5 & Mconfig dbIYPRFF o R T XM 24N - WREEWFESH BRI FSE]— P sequencerfV55T » t 7] DUFE thsequencer /5
ofil—sequence ° XHH LA S LE » HEFEHPEE — 1 p_sqriVZ & - FH{FenvH Rfsequencer 5 FIRIE L5 ML &= RIH] -

P2 RHVSRBELE 7 51 & — NS H sequence

KFs 7-17

{4 i src/ch7/section7.2/7.3.1/reg access sequence.sv
4 class reg access sequence extends uvm sequence# (bus transaction);

5 string tID = get type name();
6

7 bit[15:0] addr;

8 bit[15:0] rdata;

9 bit[15:0] wdata;
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10 bit is wr;

17 virtual task body();

18 bus transaction tr;

19 tr = new("tr");

20 tr.addr = this.addr;

21 tr.wr data = this.wdata;

22 tr.bus op = (is wr BUS WR : BUS RD);

23 ‘uvm_info (tID, $sformatf ("begin to access register: is wr = %0d, addr = %0h", is wr, adc
24 ‘uvm_send (tr)

25 ‘uvm_info (tID, "successfull access register", UVM MEDIUM)

26 this.rdata = tr.rd data;

27 endtask

28 endclass

ZJg  AESHFER P AT AT AR TR ERE

KiFs 7-18

Nt src/ch7/section7.2/7.3.1/my model.sv
37 task my model::main phase (uvm_phase phase);

40 reg access sequence reg seq;
41 super.main phase (phase) ;

42 reg _seq = new("reg seq");

43 reg seqg.addr = 16'h9;

44 reg _seq.is wr = 0;

45 reg seqg.start (p_sqgr);

46 while (1) begin

52 if (reg seqg.rdata)

530



53 invert tr(new tr);

54 ap.write(new tr);
55 end
56 endtask

sequence;e H ZIHTHY » (HEAHENITEEES (body Kpost_body i FH5ER ) > Jyitksequence T HCHY NTFIAE B XY » BT bA
o] DA Freg seq4k%:5 | Fhsequence » _E i/ EIERE S 73X —15 °

YTUVME » HARE fras A rp E AV T =0t S 0L o Bt E I =X R B S H A A — P sequencerfY 55T » 1ML
SEESEAI A — XA » EEEE7.2.277H > {Fbase_testfJconnect phase’/Jdefault mapi% & HYsequencerf5 5t °

L8 WFUVMR » B — s AT T AY 0 BT AZEREIZ A & fitransactionZ5 Y o S2IRfYE » X ELEIATRTY
transactionZ IEEFHEL » LS T ENIAVEHES » UVMNZE T —Fftransaction : uvm_reg item ° iHiTadapterfJbus2regfreg2bus » ©]
PAsEHuvm_reg item 5 H Frtransactionfy et o DURERIE B » HSeBERYIRIE

- BERA PR FH BB G EE S
- FH B P A sequence, FFF Fuvm_reg item: rwo
- 7= A driverft 4 3 % #9transaction: bus_req=adapter.reg2bus (rw) o

- f&bus_req R % -bus_sequenceto
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- driver/F 2|bus_req/5 A€, FF2 R, FFAFRIILANADus_reqF, A Mitem_done.
- F G BAEA AR adapter.bus2reg (bus_req , W) Hbus_req " #9 R Bt
- Wrw 69 i AR B A E AR

1£6.7.27714 9 4 sequence R Z M I FEE] L > 415 driver— B & XM & fisequence RUXEENZ » HE 2 K225 ElsequencerffJ
EINF i, - UVMFE RS > {Fadapter 1% E [ provide responses#EI :

KEE 719

IR ¢ uvM
TR
virtual class uvm reg adapter extends uvm object;

bit provides responses;

endclass

FIHE TR » S resEAl T8 Fbus2reglt H frtransactionF5 #ifiuvm _reg itemfs » HAL ABYSE Zrsp » (iR Ereq  [#
FAR BN LRI ERAZ Y ¢

- B R AR R F A BAEA B R S
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- F BB Esequence, FFF Auvm_reg item: rwo

- & A driverfE 95 3 % 89 transaction: bus_req=adapter.reg?bus (rw) o

- Fbus_req X % bus_sequencer,

- driverf§ #|bus_req, IR3hE, FFFEIAE, FHFEBMARArspP, A Aitem_done.
- F A5 BAA A adapter.bus2reg (rsp, rw) Hrsp P 69 i BAEAE 1% 4

© Frrw b 69 ik BIEB B S F A
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7.3.2  JEl JIAAEREANE X

N T WS T RERE - MRS > BHE7. 11D UTHY R E5 | A—EEyDUT » 21K <BAY S S B-3FT/R © X
DUTH A T ZFFascounter « EHIIEEFLE L 1T rx_dv/y s RV Pk

FEREZRLAT > ARETEEH TS MEEGE > WERE - K8 - 78 - 8E - BRES - XETaEssy— 4L E
R EATE R Y - DUTHYE SRR LA gl 1V R T SHR(E - B 72 H il X as i oa — M aREL R

» WI32{17 ~ 48 BB 641 S - BTN ST it X IiA=S v R HY_EIRIRA] o THEEs e T B iR T B EERIEES > YT
InEeskin - FEFEFELZT » AL sEieE IEN FpllzE - NIt RS MENNES IR AL © /£ EADUT 41 - JIAZSHIAL
T RBIAEL6ML © FLB32M A counterfVAITAIRIE - FEE(E A EINAVI6ALINEE -

Hcounter73EL16 hSHI16°hoR il » SRR Tmts 2Okt S AL AR AR RIIIE » BETHEE 2 niskey > S99 a] I TS 150
PR(E - AR HEAHMEE - WASEFEM -

S TR SR T R AR HERCE » MW W B3R » FrA R @i DUTHY E LR T W DUT N ERHY 2728 8 8 R iE S gt T B
TEER G 115 R HRE - AifEtop_tbr o] DUE AN 3 2 counterif #{H -

KhiFsHE 720

N4t src/ch7/section7.3/7.3.2/top tb.sv
50 initial begin

534



51 @ (posedge rst n);

52 my dut.counter = 32'hFFFD;
53 end

FrE G Ui RS A AR BN [a] (RIStme¥TENHYIT(E] ) [ FUMFEZTTITHAY -

2= W IR o R AT
THITTVIRERCE > N2 BTG TVIRREYE ? & IR E R R S E T

G T B AR AL 95 B AF R TR AT I 17 BIARE P E . B 1135 19 RG34y A at i), S5a7117 B EAE L, T #6954

B8] 23 F AT 1137 R R 09 BAT AT R e B—AKRBGER WIBEP, AELEF I EEZRENSNFTHAE, BREMNNE TR ZE
B — ANRJUAND B, dde BAE R S 117 B R, W) AR T AR 46 42 2 R R 691/100,

a1 B BAE AL B TR 117 R R R F . AR BB AT, HTREBEFAHLZR LY (F—LaMhiFgX

Hhak) , RE IR ARG, @RS HBEHL S AR S, F2NXENGHEHEME. AFDUTHcounter
BT AANEGIAL LR, F20X 54232 hFFFFRF 4L )R A) 45 %, 4327 h1_0000, X 7] 438 it 38 K45 A ud i) sk qd 3
i+ # %32 ‘hFFFF, X/ RAY 69DUT Y 2T AR89, B A8 B A mH4rHrml,

2R A FREAP, TRZILG ANRAE E %69 0tsb
Feml, BREZRKSEATHE, UK,

XA AL A KB OF I, o R4 6B, AN IR, XFFAT, &
I35 B AR AL 98 TR AT 117 Bl BAVE R EGIEH, LRI F 5B —NE.

2% SEITVIRERIEMEE > 5T VIRt E % o AR RYETT TG [RERIEED BT PUERE S th IR B (5 5 RV
1 R FA i BRI S = (B2 E 1 15 R E NI AR S PR BB - HAREIC S AR (IO e mE A et Tal 17
PRI R AV TEE B - BRI 0 T R A HESE
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*7.3.3 [ Hinterface 175 115 A

TR R A top_tb 5 FH AN R NS Ay (s A TR VG RHRME - XA E H X top_tb.sviZ > (HEX X —ROZEE
1Y > A=A BRI ZRAE - BrEUXFOT 2T AR EME A58 o fEdriverSe 21 A ot AT DA(SE F X Rt S B (2 0y 5 2tk T 113
[FIHR(E > E5RFTE U AR driverZF 0 IEP S WY AH 1 T B FHAENTRE £ » X5 2Ry ARG AR MEA 58 -

WISRFEAE driversimonitor 5 S [ JV51R] » —Fi AR E 2L « A AT EE— S [ Jinterface

KhFs 721

N i src/ch7/section7.3/7.3.3/backdoor if.sv
4 interface backdoor if (input clk, input rst n);

5

6 function void poke counter (input bit[31:0] wvalue);
7 top tb.my dut.counter = value;

8 endfunction

9
10 function void peek counter (output bit[31:0] value);
11 value = top tb.my dut.counter;
12 endfunction

13 endinterface

poke_counter/Jf5[ 5 » [fipeek_counter/Jf5[ 1352 « 7RG (B drvier ~ scoreboard) H » BN ZF 7 2s A #I{E 7T LA E %
Ve FH R &Y
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KEEE 722

{4 i src/ch7/section7.3/7.3.3/my case0.sv
103 task my case0::configure phase (uvm phase phase);

104 phase.raise objection(this);
105 @ (posedge vif.rst n);

106 vif.poke counter (32'hFFFD);
107 phase.drop objection(this);

108 endtask

WMERANDEFES - L FTESn P pokepkidy » [FIIAIRA BEHUEKAYTG » A Sin P peek &l - BXIRF] 7 HAEH - HIEESH5E
EIRH LA -

RO AL R R AN Y > EiE A T AR A A s R S a1 1 [ BEERAA I Ay (et - (RIS SO
XIDUT iy — P arfFas s —HFifEs (memory ) UETET TG RIFRIERVIF N -
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7.3.4 UVMAE[ Ji5REERYSEEL © DPI+VPI

F£7.3.2777A017. 3. 375 HE 7R RIS TR TR - BRI E] SRR E A System Verilog P SEBIHY « (H2AESKPRAVIGIE -5
o BEAEC/CHRS TP DUT th Ry B fFas AH THEERTAR K » Verilogfg (fiVPIEZL » A LURFDUTHYZE R AT 2 A MY C/CHHX,
b -

VP LA RS

KhFs 723

vpli get value (obj, p value);
vpi put value(obj, p value, p time, flags);

Hrpvpi_get_value ] 5 MRTLHHGE— P25 FasHY(E © vpi_put_value f] T-RRTL Y Fas i BN FME -

B AT SR 2 A (3 F VP LIS | 177 1RIRAE - 1E System Verilog's C/C-+22 8] (55 S IFIE S HRAT » VPLE Verilogh b1
T VAFIC/CH AT - REEEAFAOF P A% > SystemVerilogf it T —FHEAFAYHEL] : DPT - ISEEFIDPT » DUFER(ENE - 12
CICH+H T ST — /N -

KhEs  7-24
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TR RS

int uvm hdl read(char *path, p vpi vecval value);

FERC RS P B2 I vpi_get_valuefG 2y (FasHI(H -

£ System VerilogH B S B (58 AT T HY T ZURHEC/CHTRE SHYRRET S

CiEsH 725

SJE  uvM
TR

import "DPI-C" context function int uvm hdl read(string path, output uvm hdl d ata t value);

LUE sk ] LALE System Verilog 525 48 bR — 4 8 Fluvm_hdl readpfidf 1 o XFi5 2UEEER A5 I VPIRY T S 2R 14 25 © TR 2
HEERSEULR LA C/CHAYAHRIREY - &R T BRALE H VPIIN BRE I R T RSP 3% -

BN T7-6F7 ©
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SystemVerilog Verilog

env
uvm_hdl read (path, value) DUT
.
""""""""" D PI\\ v

uvm_ hdl read (path, value) {

vpl get value();: -
.}

C/C++

/7-6 a1l E #AE R 2

FEXFIDPIHVPIRY 5= > SR ER B Fas S RO B T — DTG5 AR MENTREEE

CHFE  7-26
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uvm hdl read("top tb.my dut.counter", value);

SHHERT-2H8EE > TPUZBIXROT ARI LSS B ER T — DT > WA ISR AL 5 - FF DI -
ORI B s AR At T ATRE « — e alify Veriloglg 1 » ltop_tb.my_dut.counter » ‘ERAREMEEENY - HRZTCTAFIERY

UVM (s FIDPI+VPIRY G R TIE T TVIRIRE - EREEYERE |

1) EE T st R S O BT -

2) EHTEI TR EERER » S{Fas5AH AHuvm_hdl depositph#y

KEEE 727

SEE © UVM
RS

import "DPI-C" context function int uvm hdl deposit(string path, uvm hdl data t wvalue);

FEC/CH > BLe &N #2218 F vpi_put_valuepRECRIDUT Fr & 7 28 2 E TEHR(F -

3) TR TR  EFuvm hdl read % » FEC/CHHII » TN 2 VA vpi_set_value Ry DUT 2
ST IIRIE  HRRI R -
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*7.3.5 UVMH ST iR/ FREC
TEERUVMA G T R ER RS - 8t ] DAE A B es B8y a1 ViR e « SEE AN I0RE - R siic MRV -
fEreg_block$1 i Fuvm_regfJconfigure lREVHT » BT H =M ESE

KhdEs  7-28

N i src/ch7/section7.3/7.3.5/reg model.sv
58 class reg model extends uvm reg block;

59 rand reg invert invert;

60 rand reg counter high counter high;

61 rand reg counter low counter low;

62

63 virtual function wvoid build();

o7 invert.configure (this, null, "invert");

71 counter high.configure(this, null, "counter([31:16]");
75 counter low.configure(this, null, "counter[15:0]");
78 endfunction

86 endclass

i Feounter/E32bit » dHEFIAMHE  RIAE S S R NPT NN « TAATHIR N BB TN — 1 31
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Bty Tk -
4 LA TAFSERSS » AR e R B SRR B P B - FF IR B AFIRES Ehd] root

KEE 729

N4t src/ch7/section7.3/7.3.5/base test.sv
22 function void base test::build phase (uvm phase phase);

26 rm = reg model::type id::create("rm", this);
27 rm.configure (null, "");

28 rm.build () :;

29 rm.lock model () ;

30 rm.reset () ;

31 rm.set hdl path root("top tb.my dut");

34 endfunction

UVMERERK IS T [RIETEEL © —RUVM_BACKDOORJY 2t fireadRlwrite » —itpeekfllpoke » 32k FATHIKHIR » 45—k
ATESHTFRAERBUDUTHIT S » 45— 58 4 FEDUTHITS « 40— NSNS 7 S T SHE » T — K T Eh)
DUTHY R » FRLURE RN » (BRI E —mLSs -

poke bR T35 SR EH#RME - HIFADY

KhiFsE 730

544



SKE C UVM

TR

task uvm reg::poke (output uvm status e status,
input uvm reg data t value,
input string kind = "",
input uvm sequence base parent = null,
input uvm object extension = null,
input string fname = "",
input int lineno = 0);

peek bR T35 —2SHVIRERIE - EJERADY ¢

fepgsseE 731

K - UvM

TR

task uvm reg::peek (output uvm status e status,
output uvm reg data t value,
input string kind = "",
input uvm_ sequence base parent = null,
input uvm object extension = null,
input string fname = "",
input int lineno = 0);

ToigEpeekifEpoke » HAE VS LELZRINN S EHWNE PN SEERRIEEERNY] » B N SEEoR R ERETE -

fEsequencetft > A] LUSE AN EY T FRE X P MESS
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KEEHE 732

{4 i src/ch7/section7.3/7.3.5/my case0.sv
19 class caseO cfg vseqg extends uvm sequence;

28 virtual task body():;

44 p_sequencer.p rm.counter low.poke(status, 16'hFFFD);

50 P _sequencer.p rm.counter low.peek(status, value);

51 counter[15:0] = value[15:0];

52 p_sequencer.p rm.counter high.peek(status, value);

53 counter[31:16] = value[l5:0];

54 ‘uvm_info ("caseO cfg vseq", Ssformatf ("after poke, counter's value (B ACKDOOR) is %0h", cc
57 endtask

58

59 endclass
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*1.4.1 BETAEHYEFFEstEA

72T B B R — MR~ RIS « [ER IR PRSP EEIA T uvm _reg block
1+ FAERSHbase_teste 3Ll Liibreg block » BAMAIT-2 AT LUK A MURIR A A — a7 « FEFSLR A - — iy
uvm_reg block P A~ uvm_reg blockrft - Z4/S{rbase testfSIBILEY « MBHR R MF - RIHIVERGH S FREE - 10
PEI7-TFT -
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2R

my reg 0 reg 0O;

my reg | reg 1;

reg model

548

LE

reg model

mac block
my reg 0 reg 0O;

my reg | reg 1;

buf block
my reg 2 reg 2;

my reg 3 reg 3;




B7-7 BEhritF 5 BER

— Ay LS EE—Juvm_reg block I A7 » M5 —4fJuvm_reg blockilF FARMuvm_reg block o ZXAE M EE(A -
S —EERIBEMHIZEN o R0—DUT 3 T =/« T2 Y globaltsith ~ HITZF&dEAYbufEER « I THalE
2 DL AR M mackEi Bt o globalfsitii 2577 22 mHHE 110x0000 ~ 0XOFFF > bufifi 53 iy 2r 1728 #Hik 470x1000 ~ 0x 1 FEF » macifi53 iy 2ii7es
HhdkA10x2000~0x2FFF - F3 2, 0] DUZ AT T 5 =08 A fFas by -

KEEHE 733

N i src/ch7/section7.4/7.4.1/reg model.sv
58 class global blk extends uvm reg block;

76 endclass
77
78 class buf blk extends uvm reg block;

96 endclass
97

98 class mac blk extends uvm reg block;

116 endclass

117

118 class reg model extends uvm reg block;
119

120 rand global blk gb ins;

121 rand buf blk bb ins;

122 rand mac_blk mb_ ins;

123
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124 virtual function void build() ;

125 default map = create map("default map", 0, 2, UVM BIG ENDIAN, O0);
126 gb ins = global blk::type id::create("gb ins");

127 gb_ins.configure (this, "");

128 gb _ins.build();

129 gb ins.lock model();

130 default map.add submap(gb ins.default map, 16'hO0);
131

132 bb ins = buf blk::type id::create("bb ins");

133 bb ins.configure(this, "");

134 bb ins.build();

135 bb ins.lock model () ;

136 default map.add submap (bb ins.default map, 16'h1000);
137

138 mb ins = mac blk::type id::create("mb ins");

139 mb ins.configure(this, "");

140 mb ins.build();

141 mb ins.lock model () ;

142 default map.add submap(mb ins.default map, 16'h2000);
143

144 endfunction

145

146 "uvm_object utils(reg model)

147

148 function new(input string name="reg model");

149 super.new (name, UVM NO COVERAGE) ;

150 endfunction

151

152 endclass

FLRF—>Freg blockfi A reg blockd » 55— 2 HLFreg block

S —

o%_

V71 H+reg_blockiJconfigure k%Y - AR T

{ERIE TR > WA e 215t B T reg block S 2 » X PDERTEAZ AN EEEE » 1M 2AH TS T Kreg_block K iHVESE (&
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W EAUCHS R RS SRR BN ZEF R e NREAREET TVIRERE) o SE= 28 Freg blockiybuildef4y - S5VU5 E A+

reg_blockffJlock modelpi%y o &5 745 N Freg blockiydefault map L FmapHyfE =1 A SCreg blockffydefault mapt o X E 0] DI

ey > RN — M AEFreg block s iE N aiFasihf @ A EHVENE T FesREHaL » PRy B A S0 b — Atk - FiFes

AT TR Y SR A 24 AN S i i default map>R5E[k - {REZR » Freg blockiydefault map - REIEZF (FasiV AL - B HAES

FaatRIEHHE - HARHAN A reg_blockfdefault map » FHAEAIAAY[EN & F1-FmapfRFEHALE - X ¥ reg blockfydefault_map
L AT LASE AT TVI R T -

NIt > — MRt EA [E— Bty aF Fas(E VBRI —uvm_reg blockt » ffiA [FIAYEMHE S A [F]AJuvm_reg block - &>
uvm_reg_block—f&#A 5 H N R HIPTERIINEZE[H] o N F AT 401 Treg_block » HEATA A LUIIA/ N reg block » ZXAH = T
hbZE [ AL -
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*7.4.2 reg filelY/EH

FIHATNYIE > 51 Tuvm_reg field ~ uvm_reg ~ uvm_reg blockfYfES: » X =FHVH & T LR AR — 1> ] DU Y &7 e A
T ZRIM - UVMAYEF e A it A — PR Juvm_reg filefUif& o X NS I A EHEH T X5 R ERVhIEEEE -

BIEA IS EesregAfllregB » T JAVhAIFRE 53R Jtop_tb.mac reg fileA.regAfItop tb.mac reg fileB.regB » JEZE F—TiAJ ]
+ » &top_tb.mac_reg [ AEIFTA & fFas HYAMIE0x2000 - X {EE TTZEHIreg block S il AmacfFERET » HhdIp§EZEE AL

KhEs  7-34

mb ins.configure(this, "mac reg");

FANZEY > fEmac_blkiybuildr » ZEIFAT 57Uk regANIregBRVEE 2 R 2 7 et Y

ChFH 735

regA.configure(this, null, "fileA.regA");

regB.configure(this, null, "fileB.regB");

Sfile At HYZ s A —PregAlf » XMETAEZA FEHY - B fdifileATH L ParFasnf - A2IREZ - fileA* =)L
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R IR ) LN E 2SN configure AT - [BATE—K » file AR FZ RS Hfilea inst » AR GE R JLT1THFT A file AR
Hipkfilea inst » X PNAFEIER S HEE -

N T ENXFE R - FEUVMA T es A 5] A Tuvm_reg filefHES: » uvm_reg file[dluvm_ regh[EE—PaliE s » REEE B
{EF - s R AR 2K

CHEEE 7-36

N4t src/ch7/section7.4/7.4.2/reg model.sv
94 class regfile extends uvm reg file;

95 function new(string name = "regfile");
96 super.new (name) ;

97 endfunction

98

99 ‘uvm_object utils(regfile)

100 endclass

142 class mac_blk extends uvm reg block;

143

144 rand regfile file a;

145 rand regfile file Db;

146 rand reg regA regh;

147 rand reg regB regB;

148 rand reg vlan vlan;

149

150 virtual function void build():;

151 default map = create map("default map", 0, 2, UVM BIG ENDIAN, O0);
152

153 file a = regfile::type id::create("file a", , get full name());
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154 file a.configure(this, null, "fileA");

155 file b = regfile::type id::create("file b", , get full name());
156 file b.configure(this, null, "fileB");

159 regA.configure (this, file a, "regA");

164 regB.configure (this, file b, "regB");

172 endfunction

180 endclass

W_EFTR > Sepuvm_reg filelkA:— 1S > a1 Emy bk Si@i{bitds - ZjE i Heonfigurebli&l - IERREHYSE — SR
FT{ERreg blockBF5% » S5 PSUUE ik tbreg fileZ 558 reg filefySC XM - A2 X EHEE G H A Lreg fileAf5% - FHTXHE
HAEX—reg file > NIHHESnull - 55 =24 E treg filetyhdIFg{E - Hitlreg filerE \iF/a » 1E M 7251 configure Z4TI
gL AT LURFRLSE 2t Areg filefyTEFT -

i Areg filetERIE » HfileAZs Hyfilea_insti] » HFRZIRile_afyconfigure B T — NEIA] » HA A FF S A 4 2E -
KRRV T R HIIEER -
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*14.3 ZDIBHEFos

AIEFTA BT PRV F e e A — DY R — D FEs A 2 g - A2 BRI S AT -
VORI A = P E(RM Y filedA » 885 =7 filedB - #EE VUL N filedC > HoRAAREEH -

BABAFLMIER FRBR S LRV FRE  HIEMDUTSE R =SS » RIX— N7 2 9lr by
RE = [EHYhdIEESEE © fieldA - fieldB ~ fieldC YT 2XFEN > BUE AR AR SN ER T -

KEEs 737

N i src/ch7/section7.4/7.4.3/reg model.sv
98 class three field reg extends uvm reg;

99 rand uvm reg field fieldA;
100 rand uvm reg field fieldB;
101 rand uvm reqg field fieldC;
102
103 virtual function void build();
104 fieldA = uvm reg field::type id::create("fieldA");
105 fieldB = uvm reg field::type id::create("fieldB");
106 fieldC = uvm reg field::type id::create("fieldC");
107 endfunction

115 endclass
116
117 class mac _blk extends uvm reg block;
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120
121
122
130
131
132
133
134
135
136
137
138
139
140

rand three field reg tf reg;

virtual function void build();

tf reg

tf regq.
tf regq.
tf reg.
tf regq.
tf regq.
tf reg.
tf regq.
tf regq.

= three field reg::type id::create("tf reg", , get full name());
configure (this, null, "");

build() ;

fieldA.configure (tf reg, 2, 0, "RW", 1,

add hdl path slice("fieldA", 0, 2);

fieldB.configure(tf reg, 3, 2, "RW", 1,

add hdl path slice("fieldA", 2, 3);

fieldC.configure(tf reg, 4, 5, "RW", 1,

add _hdl path slice("fieldA"™, 5, 4);

default map.add reg(tf reg, 'h4l, "RW");
endfunction

148 endclass

X EHFSe Muvm_regkE— 1 >
e MAFRhAIER RN 2

gl

FEIZEF A3 M uvm reg field - fEreg block R HEZESEFIMEfS » 8 FHtf reg.configurelsf )3
W22 T 220 FFrEs - AR IE It regbuild 2 [5 22 Htf_reg.field A configurepi %

1 F sefieldAffyconfigure b4 » 75 2 RHield ARVhdIFE fE AL regr > JEAT A EIATRAE/Eadd_hdl path_slice = ZX/pRETHYSE —
ZHIEEIARIESE
1Y > B =2 RS T R AR A B -

_FtfieldA.configureftf reg.add hdl path slice

B ASEUE LR NS N HVISAE L 25 s T HYE AR AT 47 > Wifield AJE MOTTAEHY > TTifieldBiZ M2 4

LA T LLANT 2. 1T A E three_field_regfbuild T A  XPEEH (12 K5

WE ? ANFSEAE AT E X HJuvm_regZStHif ] » F 2. thuvm_reg Ui ELLER T ARER LT » BI407.2. 1750 E )T BA — My
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uvm_regfk4=2E - IAERAMA— MV EFes - EERA— MM EEXMNEFHF A 27 2. AR S 8E 7 1bit - i 2 ST
8bit » A2 FEA L AR ZE BT Muvm_regkAE— 12K ANEFERTE W o WIRT.2.17T 1 #reg_invert{E & Wi I 5H 7E Hbuild 1 E H
reg_dataffyconfigurep{ £ » AP 2B AEHTE X o RV Hconfigure 2 Fij » 2X- M2 NFERY -
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*7.4.4 SRR

SPREYDUT > 5 LT g 2 [EIIN S92 bk © 417.3.277DUT Hrfycounter/&32bitHY » [ 2 HVETHEAL ST /2 16(ILHY > AT LARE
S TP HAE -

1£7.3.5714 » B LARESE R T-280Y 5 = — P fF e 7 Bl P D aifFes 1Y T SN A F s A b 1y » [(RE SR E 132 H counter
HERS > #BFE NS counter_lowAllcounter high#&#17—IIRHRSE > A BRI TOEHVEVE S R — 1 counterf{H - At DL FH 7 =
FIRERIEE RN HE -

UVMSE I S5S—F 2 > AT LA — N arfras 32 DL

KEFsH 738

{4 i src/ch7/section7.4/7.4.4/reg model.sv
22 class reg counter extends uvm reg;

23

24 rand uvm reg field reg data;

25

26 virtual function wvoid build();

27 reg data = uvm reg field::type id::create("reg data");
28 // parameter: parent, size, lsb pos, access, volatile, reset value, has reset, is rand,
29 reg data.configure(this, 32, 0, "wic", 1, 0, 1, 1, 0);
30 endfunction

31

32 ‘uvm_object utils(reg counter)

33
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34 function new (input string name="reg counter");

35 //parameter: name, size, has coverage

36 super.new (name, 32, UVM NO COVERAGE) ;

37 endfunction

38 endclass

39

40 class reg model extends uvm reg block;

41 rand reg invert invert;

42 rand reg counter counter;

43

44 virtual function wvoid build();

52 counter= reg counter::type id::create("counter", , get full name());
53 counter.configure(this, null, "counter");
54 counter.build() ;

55 default map.add reg(counter, 'h5, "RW");
56 endfunction

64 endclass

AP AN E S 7] LAE X — 1 reg_counter » FFAEHAIE R P HEA L B es Y R/ N 321 » IhEF s A — M8 I
SR T .0 32bit > 7 JE{Freg model R HSLBIMERIA] - 7F 4 Hdefault_mapfyadd regeR#i} - ZHEE A (F eyl - X EH N TR
HIR R/ N — INEE R E] o 2RI AE AT S< B bdefault_maphsf - EL242458H T EfEHUVM_LITTLE_ENDIANJP = - [Ei 2209
T &N 2byte - BJ16bit - UVM<: B siiREX EE(E BT E R I FF s S IR MR - SRR 1P R B Frasnt - FF
e AR 2 TP EHE(E - BIR HIPR-{Mransaction » X PR~ ransaction s M Y S EHEIERYHEHE M 0x05— H 354 F]0x06 ©

= Rfcounter{EA— PRI > BT LI—R P HE
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KEEE 739

4 i src/ch7/section7.4/7.4.4/my case0.sv
19 class caseO cfg vseg extends uvm sequence;

28 virtual task body():;

38 p_sequencer.p rm.counter.read(status, value, UVM FRONTDOOR) ;

39 ‘uvm_info ("caseO cfg vseq", Ssformatf ("counter's initial wvalue (FRONT DOOR) is %0h", wvalue
40 P _sequencer.p rm.counter.poke (status, 32'hlFFFD);

41 p_sequencer.p rm.counter.read(status, value, UVM FRONTDOOR) ;

42 ‘uvm_info ("caseO cfg vseq", Ssformatf ("after poke, counter's value(F RONTDOOR) is %0h", =
43 P _sequencer.p rm.counter.peek(status, value);

44 ‘uvm_info ("caseO cfg vseq", Ssformatf ("after poke, counter's value (B ACKDOOR) is %O0h", wve
477 endtask

48

49 endclass
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*1.4.5 JOAF#EES

PR 1@ frasdh - DUTHUR A E R BRVF G o XEFMES ALl Tz e > FE%A - ik A AN FEAETESRE
S EHF AR X e s h A ERVE - I S AMEEL R4S A -

Bign > — P DUTHYZHREE AU — s - Eaed — ISRV (IRIFA) e REHEF IR EF T XIRERESZE
DUTNEIRF i es > HigA W EDECHbE - SfFfss PRVESHEAE—E &N > FEllikd - HFHEIME— 2 R (ANEERRL
FHN—RE AT #IFB) fEA AR - AERIEF-& P AR F R R DUT it IV EdE SIS EM R - S8dEALRCE L
B > MITEANE RS AR FARZ AR IEB S - 41IA(7-8affoR » LI - AISRAE Kt 3 L Z B g in— R - wiml DLpR st
(L REARTE T > AIE7-8bAT/I ©
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B7-8 —BEL5mBkEE

FAEF FestZ R T IAFWEIRE TS o £ DIV R T IIA—E1024x16 (ZREN1024 > FEE16) HITFIEEHICES
LU

CEFEHE 740

4 i src/ch7/section7.4/7.4.5/raml1024x16/reg model.sv
40 class my memory extends uvm mem;

41 function new(string name="my memory");
42 super.new (name, 1024, 16);

43 endfunction

44

45 "uvm_object utils (my memory)

46 endclass

47

48 class reg model extends uvm reg block;

51 rand my memory mm;

52

53 virtual function void build();

66 mm = my memory::type id::create("mm", , get full name());
67 mm.configure (this, "stat blk.raml024x16 inst.array");

68 default map.add mem(mm, 'h100);

69 endfunction

77 endclass
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B SeHuvm_mem)k4E—~ZEmy memory » 7F Hnew kT HH i Fsuper.newpRE] o X RETE =S8 F—NEST 0 EF
BAFEEHIAEE > SH=E T - fEreg_modelfybuildp €t - RefF(ifgs L BIE - 8 Hconfigureptidl > 55— P SEUEFTE
reg_blockfYF54t » 55 = N SEUE LY F e UhdIER 72 - A% f5 M A default map.add mempRi#y > FEIEHF =S I Adefault_mapth > M
AT LA E TR T (AR o WSO IR e oy Foitihk 22 (/] > AP 2 X AT DU N A default_mapHh « fERXFRFSLT -
HEEE S 1T RIAY 7 2O H g T 1] -

FNS e T8RS - 1] USR]  Fread ~ write ~ peek ~ pokeSZHY o fHELuvm_reg Rin > X VU ME S5/ R EAE R YIS i 55 2
KYMIDA—"offsettNZEL > 1 BHIREUEF g 28 YR P HE

KhiFs 741

FIg : uvM
RS
task uvm mem::read(output uvm status e status,
input uvm reg addr_ t offset,
output uvm reg data t value,
input uvm path e path = UVM DEFAULT PATH,
)7
task uvm mem::write (output uvm status e status,
input uvm reg addr t offset,
input uvm reg data t value,
input uvm path e path = UVM DEFAULT PATH,
W)
task uvm mem::peek (output uvm status e status,
input uvm reg addr t offset,
output uvm reg data t value,
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)7

task uvm mem: :poke (output uvm status e status,
input uvm reg addr t offset,
input uvm reg data t value,

)

T HF ST E S G B T e T E o RUF g T E R T AR B AL T - HRSEEERE - WFE—"16f1H £
S AS 12x320 7 fig 5% -

KhgFE  7-42

4t src/ch7/section7.4/7.4.5/ram512x32/reg model.sv
40 class my memory extends uvm mem;

41 function new(string name="my memory");
42 super.new (name, 512, 32);

43 endfunction

44

45 ‘uvm_object utils (my memory)

46 endclass

FEIkAzmy_memorylhf » HEEAE Hnew pkiET FHEIHEBEE32bit » fEmy_blockH il A tmemoryty /575 SRTHEHYAEE - 1RIARE. -
X BB FiE R0 — 50T SHEP ML - 5310240tk © T2 (s Firead ~ write ~ peek ~ pokelf - i AfHyZEoffset
LR RS A R — MFERITRIETE ? B2 IR o 7RV [nIX RS 12>320 {7 (e » offsetfV iR R EZE
511 [AJE1023 © HFEE —offset » {HERIFIN JVIRIRIEIRENS » T —offset W MHYE P MERIILE - Ry DAZF Fasti A A

565



c%,ﬁ; o

L LTS

g5

566



7.5 F{FasFEANTDUTHIIEILL

7.5.1 HWIRESHEBE

HFTDUT h &S {725 E A AE /B LA A B A » (7 esiBA H N BE SCR S A1 XA AD 5 > (AL o S 7 es i th iy & (et E A I
SDUTHMERFFaNEHA—E - WHEE— 15 F e @ el ifaam — T INE s T HE AR RE SDUT REE
& BN B ESF AR DUTAY (% {E (mirrored value)

b T DUTHYSR MBS - B i7estEfl iR E RIS E (desired value) - #l1HFIDUT HFinvertf{E 'h0 » F{F BRI B G E T
A'h0 > AEEFR LR T EA—Mh] > BN MO AR B A AT 280 write(155 - FhIEA > SR ES S EEE 6
AL SSAN—IOT A A settREU RIS E IR B 'h ] (BRI R BMEMRZAN0) > Z 51 HupdatefT55 - update{T 55 =0 &S (EAI
BEREEG 20 RA 20 B HZEIEESADUT S - I+ HE#HHEGE -

KhgiFs 743

4t src/ch7/section7.5/7.5.1/my case0.sv
19 class caseO _cfg vseqg extends uvm_ sequence;

28 virtual task body();

38 p_sequencer.p rm.invert.set (l6'hl);
39 value = p sequencer.p rm.invert.get();
40 ‘uvm_info ("caseO cfg vseq", Ssformatf ("invert's desired value is %0h ", wvalue), UVM LOW)
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41
42
43
44
45
46
47
48
49
50
51
52

value = p sequencer.p rm.invert.get mirrored value();
‘uvm_info ("caseO cfg vseq", Ssformatf ("invert's mirrored value is %0h ", wvalue), UVM LOW)
P _sequencer.p rm.invert.update (status, UVM FRONTDOOR) ;

value = p sequencer.p rm.invert.get();
‘uvm_info ("caseO cfg vseq", Ssformatf ("invert's desired value is %0h ", wvalue), UVM LOW)
value = p sequencer.p rm.invert.get mirrored value();

‘uvm_info ("caseO cfg vseq", Ssformatf ("invert's mirrored value is %0h ", wvalue), UVM LOW,)
p_sequencer.p rm.invert.peek(status, value);
‘uvm_info ("caseO cfg vseq", Ssformatf("invert's actual value is %0h", value), UVM LOW)
if (starting phase != null)
starting phase.drop objection(this);

endtask

T gtk E AT LIS 2 T F et HASE{H - @it get mirrored value n] DUS-EIEGE - FH(HEFH =005 0 Eat R -

T rifgski > A EHZENSRGE - FEasBAA N E S T EAED - EZEFHFES T MFEE R ITHIE
HBERE 7. 4.5 7T P VUFFHE(E -
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7.5.2  H HERE R I E A B B AE AT

read&writet(F  XPIMEEERTAICAENG 1 - TieiEd G JViREEAT 1 R E T EAMDUT B e S A FasHY
B FERlFraE S AE SRE SR R I EMEGE (—EHE) -

peek&pokefEfE * FISL AU X P MEIERRE - FEERMESERG » F Fas i SRR F S R E T E SR GE
(Z&HMHF) -

get&setfE(F © set B ER IS (HE > HEREBENSNE - gt (FREEFSE T DaTarF eI EE -

update?fF : XPMERESMEF FEVEENRGEZS 20 ORA 20 A2z HZESADUTY » 3 HEHE
e - EHEIEE 2 - 0 Huvm_reg)RAEREVZEHAN = A updateffp(F - HEHTUE E—TITES ° B
uvm_reg_block)k 4z >KHYZE T Fupdatet(F - '© =Tt 8 HIFTA Il Alttreg_blockiy & 7 &5 updatef£:55 -

randomizef{E B {Fas B fE ffrandomize %1 « randomize” &5 » SR BN N FENLEAVEUE - SEBEA LT - (HEH
IR Ch AT 2 el ST B L bRy © 405 2 » ifrandomize i /S HEASE R A « Z2 42 NI BINEE - 407.2. 179
T 0 {Ereg_invertfybuild 15 Hreg_data.configureff i H 5/ NSEGAE N OB AT « —fHT » randomize RN 2 s ffi{sE FH 1T & Fllupdate—
# o AIFEDUT EHE(I)E - FEAICE — 3 FaslVE - XEF FaslVE R randomizeIRES: » - Fupdate £ 5 BCEFDUTH - 52
“Frandomizeflupdate > 1§5%7.7.377 o
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7.6 E{Faatald 1 —EE R sequence

*7.6.1 1 &JEI 115lA] fhdIpg{EHsequence

UVMEE It T — 251 (Jsequence » B BT A 257 280 K DUT th ) 257722 - Hrtuvm reg mem_hdl paths_seqB[]FH F#&2hdl
PRIZAVIERETE o X sequenceyJFALN

KREFEH 744

R T UvM

TRCHS

class uvm _reg mem hdl paths seqg extends uvm_ reg sequence # (uvim_sequence # (uvm
_reg item)

X sequence VI T T E A 2Euvm_sequence T g WY — P & ¢

KhLiEs  7-45

SJE  uvM
TR

uvm reg block model

570



1EE B tksequencelsf D i modeIR{E - FE{EEHsequenced » ] LS Afttsequence :

5% 7-46

N i src/ch7/section7.6/7.6.1/my case0.sv
19 class case0O cfg vseqg extends uvm_ sequence;

28 virtual task body();

31 uvm_reg mem hdl paths seq ckseq;
34 ckseg = new("ckseq");

35 ckseg.model = p sequencer.p rm;
36 ckseqg.start (null);

39 endtask

40

41 endclass

FE R A X P sequencelstart(E:- 5505 > (£ AHsequencerZ & ynull » R E TR TAEA K T2X 1>sequencer » [f{{§i T-modelZy
& o X sequence== 1A E R HLhAIFTHS A0V & (728 » WERTTAFEHL > MI4sHEE IR -

HiXsequencetY L F AT AL - B TIETFI - BMIGEFIEES - R D FFas/ Al EIIAF FatE it 2 a
fa B HhdIEREE - Al 2. tsequencefE G AN ZBE T XAy s/ {ifi4s -
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*7.6.2 FoEERIA{EHYsequence

uvm_reg_hw_reset_seq] Tia & FFHE I [53F et A SDUT hEfFaafUBOAEZ GSAEE > ERYFEEDY

KEFE 747

SE © UVM
RS

class uvm reg hw reset seqg extends uvm_ reg sequence # (uvm sequence # (uvm reg item));

XFFDUTHK » FEE 58S - HESERIAE » HEW T FaEElk > RN EERERIE V& AT
AR > AL EFT A SHFasHIEN 0 - LI T reset bR R E N F Fas iV EHZVBOAME (EAr{E)

ChEiFs 748

function void base test::build phase (uvm phase phase);
rm = reg model::type id::create("rm", this);
rm.reset () ;

endfunction
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X PsequencefE HAG A= 1 Fmodelfresetpki&S - Fr LARNEAE SR EI0 R S B 75 8 Fresetpli%Y - 2X - sequencet BE IR
TAE « Br T EAL (reset) #b > X sequence iV E B AR 115 MIEY 7 =0EEFT A S rasiVE » H M ESEFFasFA Y
{EEEEE - X sequence T |2 A it F 245 € HmodelL & -

WP H NSRS » 0 LUE S 5l Hsequencefij{#i FHresource dbi% B R A 271775  resource_dbi/1 ] Sconfig dbi]]
HIHVEESLELE —FFEHY > uvm_config dbZEHE Muvm_resource dbISIRAMKAY « HH T {EE Fes A A sequence ! » getf{E /2 Mt
resource_db>iHF{THY » ATLAUX B {H Hresource db (T HE !

KEEE 749

4t src/ch7/section7.6/7.6.2/my case0.sv
77 function void my caseO::build phase (uvm phase phase);

88 uvm_resource db# (bit) ::set ({"REG::",rm.invert.get full name(),".*"},
89 "NO REG TESTS", 1, this);

93 endfunction

A ER -

CiFsHE 7-50

i src/ch7/section7.6/7.6.2/my case0.sv
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77 function void my caseO::build phase (uvm_phase phase);

90 uvm resource db# (bit) ::set ({"REG::",rm.invert.get full name(),".*"},
91 "NO REG_HW RESET TEST", 1, this);
92

93 endfunction
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*7.6.3 FoEIEEIEEAsequence

UVMIE L1 sequence sy 5l I T 1 B FFes fI{F G231V S IEE - uvm_reg access_seqfH T & B (FestV it s » BHYEEDY -

KiFsHE 7-51

SR uvM
TR

class uvm _reg access_seq extends uvm reg sequence # (uvm_sequence # (uvm reg it em))

(e FH thsequencetlr 35 245 F Hmodeldr & -

XPsequence= (5 AT JViREY T AFTA F Fas GA&dE - aEREN TG RE G080 > FEEREER - mfaBX MR
sk BERENIVIRIE G EALHE - HHAIURRE] © X sequence IR TAEMATN T A K Fas KB {FhdIEEEE -

MR BPAS TN FFE0EEE - N LIE/Sssequence i AN MAYPIRITT A Z — T E -

g se 7-52

4t src/ch7/section7.6/7.6.3/my case0.sv
81 function void my caseO::build phase (uvm phase phase);

92 //set for reg access sequence
93 uvm_resource db# (bit) ::set ({"REG::",rm.invert.get full name(),".*"},
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94 "NO REG TESTS", 1, this);
95 uvm_resource db# (bit) ::set ({"REG::",rm.invert.get full name(),".*"},
96 "NO REG ACCESS TEST", 1, this);

1060 endfunction

uvm_mem_access_seqf TR EFEE0VIRE > BRIFERLDY

KEEHE 753

SR uvM
TR

class uvm mem access seq extends uvm reg sequence # (uvm_sequence # (uvm_reg it em)

[EzhtsequencelElf+ FE 55 E HmodelZE & - ZX - sequence= il (A AT ARV 7 = al FrE Fites 58HE - 2AEEHE
[y 5 E0RE] > FREERGE R o BE X NRER R  EHE TR G NS ASGE - AR T1R%EE] © X SsequenceZE 1FE
TAET N A RIFIE S B FHDLERFE -

WIRE PR R F iR aviad - AT PAE R R =M —## TR E

KhiFsH 7-54

N4t src/ch7/section7.6/7.6.3/my case0.sv
81 function void my caseO::build phase (uvm phase phase);
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98 //set for mem access sequence

99 uvm_ resource db# (bit) ::set ({"REG::",rm.get full name(),".*"},

100 "NO REG TESTS", 1, this);

101 uvm_resource_db#(bit)::set({"REG::",rm.get_full_name(),".*"},

102 "NO MEM TESTS", 1, this);

103 uvm_resource db# (bit) ::set ({"REG::",rm.invert.get full name(),".*"},
104 "NO MEM ACCESS TEST", 1, this);

105

106 endfunction
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7.7 F e RIS LA
*7.7.1 f{#reg predictor

FE7 2 2T PR B AR [BHERS - 2 T - 7-9 AR 5 20 > X7 B T driver « Ldriverfr i HUE R0 - &7 58
BRI E WS e R REA IR E - XD IIEE N FF 7 esiE A1 Yauto predictTJRE o 1EEET ZFF st AU (58 A 40 T~ & )4 T
IEEIIRE -

ChSFE 7-55

rm.default map.set auto predict(l);

b 7 /2 B A driverf AR (OB B 277 es 801 > MFAESSAh—MIE = > WET7- 908V A EIRTR » XA HF > & Hmonitor
P L EUT SR E I transaction " 45 ZF (7 as il > fE38 E BrH N B FestY(E ©

S XM R AE - FE LI E— reg_predictor » H-yiX [ reg_predictorSi 5 {—~adapter :
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A7-9 reg predictorty TAF HAZ

5% 7-56

N i src/ch7/section7.7/7.7.1/base test.sv
4 class base test extends uvm test;

8 reg model rm;

9 my adapter reg sqgr_ adapter;
10 my adapter mon_ reg adapter;
11
12 uvm_reg predictor# (bus transaction) reg predictor;

22 endclass
23
24 function void base test::build phase (uvm phase phase);

28 rm = reg model::type id::create("rm", this);
29 rm.configure (null, "");

30 rm.build();

31 rm.lock model () ;

32 rm.reset () ;

33 reg sqr_ adapter = new("reg sqgqr adapter");
34 mon reg adapter = new("mon reg adapter");
35 reg predictor = new("reg predictor", this);
36 env.p rm = this.rm;

37 endfunction

38

39 function void base test::connect phase (uvm phase phase);

44 rm.default map.set sequencer (env.bus agt.sqr, reg sqr adapter);
45 rm.default map.set auto predict(l);
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46 reg predictor.map = rm.default map;

477 reg predictor.adapter = mon reg adapter;

48 env.bus agt.ap.connect (reg predictor.bus in);
49 endfunction

{Fconnect phase » FEF ffreg predictorflbus agtiVap [1ZEHATF—#E » Ff1&Ereg predictorfYadapterfimap - A% E | map
f& » A BE Ripredictor 127 7 as AR SR BAE—H#E -

LR EHA DR (master) I > ME7-98EBIRTEEIZRSE EF0HY - ARG Z D1 WA SR

trasaction °

SR RESSH 267-S6MIVEE » % P EB A I P s — R RTOG RIS SF T E A FIAL - — B2
predictorffit % - AIFIHE A LI EHEAE - NFE

KiFs 7-57

rm.default map.set auto predict(0);
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*7.7.2 HAHUVM PREDICT DIRECTIjEE SmirroriE{E

UVM{E {Himirror#(F > HTIRHDUT th & FastV EF-RFENTE M 21 & Fasti il o Eryedsialy

ChEiFsH 7-58

SRR - uvM

TRCHS

task uvm reg::mirror (output uvm status e status,
input uvm check e check = UVM NO CHECK,
input uvm path e path = UVM DEFAULT PATH,

ERZIZEC BEFHNAFAI=A - BRSNS UHENENRLZIDUT H & Fasi ES FFas Al P s B Er —
2 A oA Fes A 2 B & 45 s » Ha#EAYEUVM_CHECKHIUVM_NO_CHECK -

EAMMNA R  —EEGEPAHEAE - EEIRSFFSENAESDUT h 3 FasfiERRF—2 0 R checkiZL I
ERUIHY - AR ERIREE RN, - 1EDUT T HF FasVESHF FasHill P HF FVR G ER S —20 XREL T > checkZETUE
FTHHY

mirrorfEE B HHEA AR G1E - [Fupdatet2EEL > mirrorf/ERE 1] DA uvm._regZiml# A - 0] DAFuvm_reg block 2 |
#E o M —1uvm_reg blockfymirrorfsf - FSLFE A AN AR FHYATA {785 Hymirror
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A EL WA - ERERE T HFERENITES - DN SER > SR asme s Y D RIS AE - Fr DL
BRI SR A I « —fHy > SAE(TE RIS SR (5 i mirrorf (F A A B L T 4 2s Y (B2 & STHE—2 -

FEDUT Y4 Es 2 A i R INEY - B2 ar et B rh ey it s MR RS I - 2B RS A Mgt IE] 7 208 - A2 B2k
XL EHE L 25 T e TR A0E 7

AL R FT A BRI EE RS B NS » itiEset > igwrite » BiEpoke s TLIGEGT IV FAZRIN IR » XAl
AR e A H S iR G E > B2 [EII A DUT S T{E AT R0 -

UVMig fitpredicti {FRTBUXAEAILIAE -

KEEE 759

TR © uvM

TR

function bit uvm reg::predict (uvm reg data t value,
uvm reg byte en t be = -1,
uvm predict e kind = UVM PREDICT DIRECT,
uvm _path e path = UVM FRONTDOOR,

Hp S — SRR EZINEIE - £ DS 402byte_en - BUA-IRVEREREAR > =1L MMRYISE - EIU PS4

Tl JVIIREE 2RI TVIR © S ="ZSEFZEEA 40~ U AT DAZEEE
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KEiFHE  7-60

SRR+ UvM
TR
typedef enum {
UVM PREDICT DIRECT,
UVM PREDICT READ,
UVM PREDICT WRITE
} uvm predict e;

read/peekllwrite/poke B FAEXDUT 58 iR G S - =i ELET - R B4 HEVZEUZ2UVM_PREDICT_READA]
UVM_PREDICT_WRITE ° ZS2B #2580 o B a7 e R AL T A2 g DUTHY(E > F522(#E FHUVM_PREDICT _DIRECT - H[J%R
UNIEE

KhiEH 7-61

N4 i src/ch7/section7.7/7.7.2/my model.sv
37 task my model::main phase (uvm phase phase);

45 p_rm.invert.read(status, value, UVM FRONTDOOR) ;

46 while (1) begin

477 port.get(tr);

52 if (value)

53 invert tr(new tr);

54 counter = p rm.counter.get();

55 length = new tr.pload.size() + 18;
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56 counter = counter + length;

57 p_rm.counter.predict (counter);
58 ap.write(new tr);
59 end

60 endtask

fEmy modeld » FFE]—NFrHtransaction » FE5E M ZF e tE A 1155 counterVHIEAE (MR S8EE—2) » 2G5
transactionfy -5 1% counter™ > &[5 {5 F predictel &UREHTHY counter (B B ¥ B & 7 e AR H o predicti{E = BT H GBI HAZEAE -

MR A G  (FE RS AT DG A DUT dicounterfl{H 2 15 527 F 25 580 1 fcounter (H—%X

KEFHE  7-62

N4t src/ch7/section7.7/7.7.2/my case0.sv
44 class case(l vseqg extends uvm sequence;

53 virtual task body();

60 dseq = case( sequence::type id::create ("dseq");

61 dseg.start (p_sequencer.p my sdgr);

62 #100000;

63 p_sequencer.p rm.counter.mirror (status, UVM CHECK, UVM FRONTDOOR) ;
69 endtask

70

71 endclass
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*771.3  F{rasta il 8RB Supdate

A S H AR [aluvm._regff Auvm_reg fieldis| > (I AR uvm_reg fieldig W Hrand25% :

KEFHE  7-63

class reg invert extends uvm reg;
rand uvm reqg field reg data;

endclass

ERfuvm reghl Auvm_reg block i} » [Ef£xE W HrandZEH

KEFE  7-64

class reg model extends uvm reg block;
rand reg invert invert;

endclass

FH I B LA Y register modelPRii > 7 FfrandomizetfE - B DIfFuvm_reg blockZl 5! Frandomizep %7 > H 7] LIfFuvm_reglt
H) > EZE A DIFFuvm_reg fieldZ% IR
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KhEH  7-65

assert (rm.randomize());
assert (rm.invert.randomize()) ;
assert (rm.invert.reg data.randomize());

HE » B{EFAMieldgE N IAE - BB MNEE o randZERZ2 RS o 145 reg fieldfjl Auvm_reghs| > 9 A Hiconfigurepd

KA HE  7-66

// parameter: parent, size, lsb pos, access, volatile, reset value, has reset,
is rand, individually accessible
reg data.configure(this, 1, 0, "RwW", 1, 0, 1, 1, 0);

DRSS ) 2R E o fleld /2 45 & fErandomize S A AL - (EZRIESET] > A —EREB LRI I field AL
b o H—Mieldf KA A EHRER - IE2EIKER TR - 52 > IS eld2 B 9RW ~ WRC ~ WRS » WO »
W1 ~ WOIRAHFR -

RIEL - Bk —Mield e BET AL > AT DUERL =M 7 U e —

1) fEuvm regrh i Y Hfieldif » RS E Hyrand 2K -
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2) 1£1H i tfieldfconfigure &S - 55/ \UNSE R E O ©

3) &E I fieldfy2k#I RO ~ RC ~ RS ~ WC ~ WS ~ WIC ~ WIS ~ WIT ~ WOC ~ WOS ~ WOT ~ WISRC -~ WICRS ~ WOSRC -
fift o

WOCRS » WSRC  WCRS ~ WOC ~ WOSHY

HAgE—mor 20t 8 T 52 3 P uvm_regeli s Fe~uvm_reg blockiyrandomizefjAE ©

B A7 (Frandomize > A2t 0] DI EATE X constraint

KEFE 767

class reg invert extends uvm reg;
rand uvm reqg field reg data;
constraint cons{
reg data.value == 0;

}

endclass

TERENNZT RS > B%E Areg fielddvalueds & °

randomize<> BT B {7 aa A Y FR N TIEAME -

K55 7-68
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S © UvM

S
function void uvm reg field::post randomize();
m desired = value;

endfunction: post randomize

X 5setek 42 - [NIL > A LAfErandomize5E i 5 1 FHupdate(E 55 - RN IEEHVSECEREIDUT - XEpHE A FAE (T 5T
sai RN B ECE S -
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774 FEALTE

72T E R T-TH new k&7 1 - 1 FlsupernewlNf Y55 — PNEATE16 - XPEF R ARFSENTEE - Bl LUE32 »
64 ~ 1285 o [HEEFFastAith » N FHVENARAERZ64 > Bl — 7 RIZEHRY

5 s  7-69

EJE  uvM

TR

"ifndef UVM REG DATA WIDTH
"define UVM REG DATA WIDTH 64
“endif

AR ARG S ERAVALTE - R DU B i SCXN TR feE

SEFEN TR R HEAL St A BN ARE RS - HBOAEH/Z64

KhEs 7-70

JE  UvM

TR

"ifndef UVM REG ADDR WIDTH
"define UVM REG ADDR WIDTH 64
“endif
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FEROANE R T > FERESHIM TS TEEAL PRS- B4 MY 7R -

KhiEs 7-71

S © UVM
TRAHS
“ifndef UVM REG BYTENABLE WIDTH
‘define UVM_REG BYTENABLE WIDTH (( UVM REG DATA WIDTH-1)/8+1)
“endif

SRR E A — D EAE - A DLW E SMOXANE
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7.8 F{Feata A EA R FH prik
7.8.1 get root blocks

HERTELIRTHEI T BRI AR S - IS S 3517 S8 BURIAOIE 6 it 5 - M Evirual sequencer 81 » FREEf%

25 virtual sequencer :

KEEE 772

function void base test::connect phase (uvm phase phase);

vV _sqr.p_rm = this.rm;
endfunction

PR T XFMEFHE AP RS - UVMERTR EELM A - (515 1] DUEA(E TR FHE BRI IR L MR r s B A a4t

KEE 773

SJE  uvM
TR

function void uvm reg block::get root blocks(ref uvm reg block blks[S]);
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get root_blocks HE S EIGIF & FFrARYFREE (root block) - FRFEERTTEAreg block © #17.4.17 i A Yreg modelEroot
block > {H/Zglobal blk ~ buf blkf{Imac blkfN/E °

—get_root_blocksREHYEE A REIAIT

KhFs 7-74

N i src/ch7/section7.8/7.8.1/my case0.sv
19 class case0O cfg vseqg extends uvm sequence;

28 virtual task body ()

29 uvm_status e status;

30 uvm_reg data t value;

31 bit[31:0] counter;

32 uvm_reg block blks[$];

33 reg model p rm;

36 uvm reg block::get root blocks (blks);

37 if (blks.size() == 0)

38 ‘uvm_fatal ("caseO cfg vseq", "can't find root blocks")
39 else begin

40 if(!Scast(p_rm, blks[0]))

41 ‘uvm_fatal ("caseO cfg vseqg", "can't cast to reg model")
42 end

43

44 p rm.invert.read(status, value, UVM FRONTDOOR) ;

67 endtask

68

69 endclass
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TE{fiFget_root_blockspi¥i15-Freg blockHyf5%t 5 » B FcastiR L) H frireg_blockfZ= (FRffHhyreg_model) -« DAL
] DL Hp_ i T3 72548 > N 203 FHp_sequencer.p_rm -
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7.8.2 get reg by offsetpld

FERETL T BrfrastiAl)s - n] DIE R EXG [RE GRS s

KiFH 7-75

rm.invert.read (...);

BT HARE - RARZAZS Ak e r a5 AR 2 BEf o] DA FH get_reg by offsetpf i@ it B {7 as IV HIHEIS- 2]
—/Puvm_regfVF5EF > FH A Fbuvm_regfJread 5 writelit 7] LA T IR BHR(E ¢

KFH 7-76

4t src/ch7/section7.8/7.8.2/my case0.sv

28 virtual task read reg(input bit[15:0] addr, output bit[15:0] wvalue);
29 uvm_status e status;

30 uvm reg target;

31 uvm reg data t data;

32 uvm_reg addr t addrs|[];

33 target = p sequencer.p rm.default map.get reg by offset (addr);

34 if (target == null)

35 ‘uvm_error ("caseO cfg vseq", Ssformatf("can't find reg in register model with address:
36 target.read(status, data, UVM FRONTDOOR) ;

37 void' (target.get addresses (null,addrs));

38 if (addrs.size() == 1)
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39 value = data[l5:0];

40 else begin

41 int index;

42 for(int 1 = 0; i < addrs.size(); i++) begin
43 if(addrs[i] == addr) begin

44 data = data >> (16* (addrs.size () - 1));
45 value = data[15:0];

46 break;

477 end

48 end

49 end

50 endtask

A i [ Z Hreg_blockiget_reg by offset » BIA] UGEHE—FFaafViatt - WRA7 A 1VTHEEH T ERNV T 715
B> M TiZHreg_blockHget _reg by_offsettl o] DS -reg_blockthHyarFas - HIfEAIbuf bkyirhl {7 2'h1000 - K fRiE
N'h38yF res (B E ety SLPry B2 h1003 ) > A2 AT LAE FEHp_rm.get reg by offset ('h1003) FE(ILFFeE > AL
{#HFp_rm.buf blk.get reg by offset ('h3) -

WRGH T4 4TIFTR S FF s - LG RGE 3 MRS 2B T30 7RIS » SEFEES MHEAE L T
il get_addressespl 4y A LIS Bt dgHI AT A AL - FHUR[EHER — P aibEaddrs » H AP ooie @ Rl id 2/ N\ > addrs[0];£LSB
XMZEYHE o BINT7.3.2TIDUT f1fycounter ( (EDUTE Kl ) » HiZ.addrs[0]FPFRAYIE 6 o M EAE N > PR RS 51
2'h1005K1'h1006 > H2.addrs[0]F{F/EHIEh1005 - 55415148774 EuBiaddrs h HYHILE S HARMIAE - fR2HG B R RIS -

S Fas I BHRIERLL XEAHEIIH -
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8%  UVMMA Y factoryf/|

8.1 SystemVerilog¥ B2 &L HY <7 F

*8.1.1 [FE5 Sy EE

System Verilogig—FH [AINTRAVIES © HIEWRIEST A —AFFHE © BHEL - BIECEFE PR LS RN HIEE
HyvirtualZSA > HE2 ] DA T2 B B S

REgAEHE 8-1

4t src/ch8/section8.1/8.1.1/my casel.sv
24 class bird extends uvm object;

25 virtual function void hungry();

26 Sdisplay ("I am a bird, I am hungry");
27 endfunction

28 function void hungry2();

29 Sdisplay ("I am a bird, I am hungry2");
30 endfunction

36 endclass

37

38 class parrot extends bird;

39 virtual function void hungry () ;

40 Sdisplay ("I am a parrot, I am hungry");
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41 endfunction

42 function void hungry2();
43 Sdisplay ("I am a parrot, I am hungry2");
44 endfunction

50 endclass

AR T Y hungry SEE T BAAY TR IR o (HiZ&hungry2 MERE AT - AREMER - HEIVRAMHZES— T30
FEFT ASCRAYBIE N » BRI AT IRA R FIEIT

KgFE 82

{4 i src/ch8/section8.1/8.1.1/my case0.sv
62 function void my caseO::print hungry(bird b ptr);

63 b ptr.hungry();

64 b ptr.hungry2();

65 endfunction

66

67 function void my case0O::build phase (uvm phase phase);
68 bird bird inst;

69 parrot parrot inst;

70 super.build phase (phase);

71

72 bird inst = bird::type id::create("bird inst");

73 parrot inst = parrot::type id::create("parrot inst");
74 print hungry(bird inst);

75 print hungry (parrot inst);

76 endfunction
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41_EFT7REprint_hungry k45 > EREFEUNHIEREEEAEbird © ATLIESS 74TTAYES — A RS » XPNE5621T Hb_ptrfs [HIHYSLAIE
birdZSHURY > b_ptrAR S EbirdISRIAY - ATLUE/RATE

"T am a bird, I am hungry"
"T am a bird, I am hungry2"

MY TFERTSTHIE A - W2 REE

"I am a parrot, I am hungry"
"I am a bird, I am hungry2"

EXA AR WRIEE621Tb_ptefi FIAYS B Eparrot Uiy - ffib_ptrs B B Eparrots Uiy » {EZAL T Fhungry i - &
AR AR T bird2$570 - hungry R S+ FTLABIEREHUR T bird2S8 » $TETLHRAIE Eparrot - (B hungry2 R ZIEHAT » 1
ENHRAGRbird T -

RV FS EEHYIIREEUVM PG E] TR ERIN A - HCR RIHY 500 125 phase » 2425 phasef I I - BA
build_phase J 51| » SLFR_E RGO NAYTEIEA

AR 83

c ptr.build phase();
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Hrfic ptrZuvm_componentZERIAY » [ R EHAZER] > Limy driver ({HZEc ptefg[aAYSLFE I Emy driverzBHRIFY) - fF—N06
PGS UVME EEs SE &8 - UVMA LS T EA R 22858 — T HFuvm_component>RNF1F » XK A
FETEH -
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¥8.1.2  ZJRHAVEZ

MR — PN EWRMACITIEERYDUTHS » B8 BN TN - Apreambleffi® - sfd
transaction 1 43 BN AFREAL -

KgFE 84

%J‘:E‘l:l

gIx

CRCHE %

T o FINIXEERE R

' 1

N4 i src/ch8/section8.1/8.1.2/rand mode/my transaction.sv
4 class my transaction extends uvm_ sequence item;

5
6 rand bit[47:0] dmac;
7 rand bit[47:0] smac;
8 rand bit[15:0] ether type;
9 rand byte ploadl];
10 rand bit[31:0] crc;
11
12 rand bit crc_err;
13 rand bit sfd err;
14 rand bit pre err;
15
40 ‘uvm object utils begin(my transaction)
41 ‘uvm_field int (dmac, UVM ALL ON)
42 ‘uvm_field int (smac, UVM ALL ON)
43 ‘uvm_field int (ether type, UVM ALL ON)
44 ‘uvm_field array int(pload, UVM ALL ON)
45 "uvm_field int(crc, UVM ALL ON)
46 ‘uvm_field int(crc _err, UVM ALL ON | UVM NOPACK)
477 ‘uvm_field int(sfd err, UVM ALL ON | UVM NOPACK)
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48 ‘uvm_field int(pre err, UVM ALL ON | UVM NOPACK)
49 ‘uvm_object utils end

55 endclass

XEEEERENE R EAVE R - AERER MBI - BATRMERIRLZ 0 o QIRAF /R 4 transaction | i1 T2 5 I EH i Ll -

REER 8-5

uvm_do with(tr, {tr.crc err == 0; sfd err == 0; pre err == 0;})

T ENTHIEERIEE AL » R 45 & System VerilogH (1 dist » 7£7E W transactionf[ 5 € 41 FHYZIE -

KA % 86

constraint default cons{

crc_err dist{0 := 999 999 999, 1 := 1};
pre err dist{0 := 999 999 999, 1 := 1};
sfd err dist{0 := 999 999 999, 1 := 1};

—

m
nw

VBRI - TEBEHLALET - crc_err « pre_errfilsfd_erri1451/1_000_000 000/ ATAEMEEUE £ 471 + EAH0 < EDIE
S )W BRI RN N - (RO TR - A F NI A G TR AUThae - BENRaE
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EIRT A 0 HE]IE Y 0 cre_err ~ pre_errflIsfd_errfU{EZE—E M0 o L HiFYconstraintif F A EEH € XFESK > RN EARA
1/1_000_000_000FyA]gEM: » (HEZXFHAJREMEARAFAE » Fia{ TR BN AHFIES - 4% 3% 7 1_000_000_000M, » HS 2 X H
HIEE KAV REM2 74— crc_err ~ pre_errsisfd err{H N 1HYE -

B BRI - PRI T -

HE—p 5 S EAF € Y transactionfs o {1 NAY 70U E W constraint -

RHEESR 8-7

{4 i src/ch8/section8.1/8.1.2/rand mode/my transaction.sv
4 class my transaction extends uvm sequence item;

17 constraint crc err cons{
18 crc_err == 1'bO0;

19 }

20 constraint sfd err cons{
21 sfd err == 1'b0;

22 }

23 constraint pre err cons{
24 pre err == 1'b0;

25 }

55 endclass

FEIEHE BRI > =] PAE A0~ 5 2 BE G
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Ch%FH 8-8

my transaction tr;
“uvm_do (tr)

FESE IR G - LA R~ = REAL

AR 89

{4t src/ch8/section8.1/8.1.2/rand mode/my casel.sv

10 virtual task body();

14 m_trans = new();

15 ‘uvm_info ("sequence", "turn off constraint", UVM MEDIUM)

1o m_ trans.crc err cons.constraint mode (0);

17 ‘uvm_rand send with(m trans, {crc err dist {0 := 2, 1 := 1};})
22 endtask

REHS (5 FXF 5 AR AT B m_trans 22250 E » AERASEBIME » B2 Fuvm_do’x

LhgEH  8-10

my transaction m_trans;
m_ trans.crc_ err cons.constraint mode (0);
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‘uvm_do (m_trans)

=R ZETE AR R -

sfd_errSpre_errf1& it o] DASE ALY 5 LB o bt iEa) o B Bt S o] T Be— 2R ] DASE R0 N EYiE A) 5= ]
FrE VLR

hgiEs  8-11

m trans.constraint mode (0) ;

EXFERT o FENAERT R FEE 57 B Yfere_err ~ pre_err fzsfd_errif {7445 -

5 F 52 SystemVerilogt—PNEHE A FAVRHE IR A R AVEEL o RIEL - (RA([EHZE —Fh 5= dmy _transactionfy) i X >
FHEFEM FIRAE — Y transaction :

g s  8-12

{4 i src/ch8/section8.1/8.1.2/override/my case0.sv
4 class new transaction extends my transaction;

5 ‘uvm object utils(new transaction)
S function new(string name= "new transaction");
7 super.new (name) ;
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8 endfunction

9
10 constraint crc err cons{
11 crc_err dist {0 := 2, 1 := 1};
12 }

13 endclass

{EZXSFrHtransaction 1 >ffere_err_consEEEk I o RlIE » FERF YN FIH > o] DIER 0 Y5 =XEEH AL -

KhgFH 813

4t src/ch8/section8.1/8.1.2/override/my case0.sv

22 virtual task body();

23 new transaction ntr;
26 repeat (10) begin

27 “uvm_do (ntr)

28 ntr.print();

29 end

33 endtask
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8.2 [ Ffactoryff It T EE %K

*8.2.1 factory#|#I=NAVEEZR

factory | il (5 ARHYHUGTE T HEFEEINEE - EEIF A EfactoryLHIHTAR] > HIHELS 4 HYFTA HFX RETE S H L
FReREUESS EEL » 555 > System VerilogiR #FNZFFITATRAYEEL » 2 factory LY B 2L SAX CL B ERA A —FF -

LI8. 11T I{ChS 75 5a8- LRI 5 B 8-2 9 ] » 7 S 4y bird Sparrot » FHAENI13 F 51/ 1 i print_hungrypi4f - FU258. 1. 175
AEEYHOTET > HRA U7 5 8-26build_phasetP U4 M iEA] -

KEFH  8-14

S}t src/ch8/section8.2/8.2.1/correct/my case0.sv
67 function void my caseO::build phase (uvm phase phase);

72 set type override by type(bird::get type (), parrot::get type());

73

74 bird inst = bird::type id::create("bird inst");

75 parrot inst = parrot::type id::create("parrot inst");
76 print hungry(bird inst);

77 print hungry(parrot inst);

78 endfunction
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A2 GBTHISES RN 22

"I am a parrot, I am hungry"
"I am a bird, I am hungry2"
"I am a parrot, I am hungry"
"I am a bird, I am hungry2"

EFRprint_hungryPEUTHYZbird IS RIHI AL - (HIZMIBTTEE R AT LIHEN SR - 825 — 025 2 Ffprint_hungry - {£#6
AR E AL bird (HEFE [FjparrotfEFT » W25 —ZEM > AT DIURGHAE - EEE—RAE ARMEREZ © Xp/e factory b HY B ZK
Thge - HIFEHAIER-1AR -
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parrot inst=parrot::type 1d::create("parrot inst")

A
factory
parrot tmp;
tmp—new()
IR parrot HYATZ5[H] tmp ¢ SystemVerilog

a) parrot_inst FYEL1L
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K81 factoryHLH| 49 /R 22
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bird inst=parrot::type 1d::create("bird inst")

i
11 7 78 factory
ik,
#l| parrot
A J
parrot tmp?2;
tmp2=new()
IR parrot 1Y AAT-Z5 1] tmp?2 ¢ SystemVerilog

b) bird inst S04k
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A1 (%)

i 4Rbird_inst{E S ELL R A 3 45 hungry A2 i » S8 F5 1t S parrot i (E ] i > (H 2 BRI T — parrot 52 « X 2R
Jybird_inst{ F T UVMEfactory M LI=XAy LB 7=

KEFHE 815

bird inst = bird::type id::create("bird inst");

FESRBILIT » UVME i factory HLFIE [ C B — Sk Zehs i BB B B ML EIIL T, « set_type_override_by_typeifi 4]
LT factory HLHIHIZAE FHIA T —Fd T - UEEIEREICTN + 28 PR AISTRRE (RHII - Ff LS AEbuild_phaserf
SIS » (B RAHIOIE T parrotfI S -

{85l Factory HUBIHTBALEATRIFEY - FE R REREAAH T DA AR R A, - SN AI AR II: » AT DL K -
CH—, RBRERMGE (parrot) ERMERME (bird) , HEA R SUAHE M 2 factory B P
=, EHE (bird) LB, FA4k A factory L) X6 THILF X, @ AL A Sk new 7 Koo

ARAER A bird Sparrot I3~ > bird (ESLBIEIHE A Ry 55 -

612



5% 8-16

bird inst = new("bird inst");

Ao EMHVEBOIE FEA AR > SRS RRVEE R S8 LI &1 -

=, RERNE, THNE (parror) ZHBEERME (bird) AIREX R, TR RLIMREBRETRGE, HERY
Kol AT H LN LK.

MR IRER S > A bearE XAOT

5 s 8-17

N i src/ch8/section8.2/8.2.1/wrong/my casel.sv
24 class bear extends uvm object;

25 virtual function void hungry () ;

26 Sdisplay ("I am a bear, I am hungry");
27 endfunction

28 function void hungry2();

29 Sdisplay ("I am a bear, I am hungry2");
30 endfunction

31

32 ‘uvm_object utils (bear)

33 function new(string name = "bear");

34 super.new (name) ;

35 endfunction
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36 endclass

{Fbuild phase {5 FbearE Zfbird :

ChFs 818

N i src/ch8/section8.2/8.2.1/wrong/my casel.sv
81 function void my caseO::build phase (uvm phase phase);

86 set type override by type(bird::get type(), bear::get type());

92 endfunction

NZ2a AT MR -

UVM FATAL @ 0: reporter [FCTTYP] Factory did not return an object of type 'bird'.A component of tyg

WIREBHHVE SHEEE Z RIAIRER Z - (HE2MPPEE T - BIEERVISREREACE » Ao tatis - ZELDL
bird & & parrot :

A% 819

set type override by type(parrot::get type(), bird::get type());
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Aot =2a R

UVM FATAL @ 0: reporter [FCTTYP] Factory did not return an object of type 'parrot'. A component of

- %3, componentfobjectX A ZA8 R4 EH. & Auvm_component R jk & B uvm_object, 122X A F I LG XA KEZT, &
FMRATRTH. AAE Gnew BTN ZEATRAE R R, —F 2 TR, % H k69— parentFHAAE factory HUk] T BT & Mo
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*8.2.2  EEEHYITEUS A

S48 T {#E A set_type override by typepl & AT DISEERFRFFN [E] 258 7 ]IV EE R XD ERE L Fruvm_componenttf » HiFHAY

=
‘/_\E .

Ch/EH 8-20

RIR 1 uvM
TR
extern static function void set type override by type
(uvm_object wrapper original type,
uvm_object wrapper override type,
bit replace=1);

XA =S AP E=1S 80 Z replace » FEAE N THIUX NSEL - RS RN — R AN ZSE > 102

SR BRI » 5 SRR A -

B R2AIHE AT REHA B EI R P & P AYAZS B LB AY - [ FUB R MR Ay I —30 7y - XM E = ]
set_inst_override by typepd#{ o X PEREAYEAILIT ¢

ChiEH  8-21

S © UVM
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TR
extern function void set inst override by type(string relative inst path,
uvm object wrapper original type,
uvm_object wrapper override type);

\\

Hp S — N SEEAWIE - B ANSEREEREA = ASER BB .
%A 40 T HYmonitorE X -

CgFHE 822

4t src/ch8/section8.2/8.2.2/my casel.sv
24 class new _monitor extends my monitor;

25 ‘uvm_component utils (new monitor)

30 virtual task main phase (uvm_phase phase);

31 fork

32 super.main phase (phase) ;

33 join none

34 ‘uvm_info ("new monitor", "I am new monitor", UVM MEDIUM)
35 endtask

36 endclass

LL3.2 2 [ AJUVME 5] » Bl Fenv.o agt.monfHiinew monitor :

5% 8-23
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set inst override by type("env.o agt.mon", my monitor::get type(), new monito
r::get_type());

2 ERUEHLS > Hin{TE]main_phasell] - i YA |

I am new monitor

ToitiEset_type_override by typeif/Eset_inst override by_type » EA IS EEE— ~uvm_object wrapperFIFZEAISE, » X
SRk ¢ get_type () BYEEIRG - UVMATREE T 554 —ME sp iy T AR X MRV B0 - FARrER -

Sset type override by typefHYfHY&set type override » THYFEAIE :

KhiFs 824

IR uvM
TR
extern static function void set type override(string original type name,
string override type name,
bit replace=1);

B Fparroti Hitbird » HEEELRNIOA N iE4A] ¢

ChSFsH 825

618



set type override ("bird", "parrot")

Siset_inst_override by typefHYfHY/&set inst override » ‘B HYJFEEE ¢

KA H  8-26

SRR 1 UvM
TR
extern function void set inst override(string relative inst path,
string original type name,
string override type name);

Yof L[ {# Finew_monitorEE Zimy monitorf i+ » B LUERZI T &4

KgFH 827

set inst override ("env.o agt.mon", "my driver", "new monitor");

EHEIFTA e R uvm_component YUY (EIZAIFAE— N EIAfE F componentHith /5 - 47 top_tbHYinitialifi &) & - FLIE%
{EH o UVMIEREE T 558U sk #i By U B - ZX VU Y R

Chg55%  8-28
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extern function
void set type override by type (uvm object wrapper original type,
uvm_object wrapper override type,
bit replace=1);
extern function
void set inst override by type (uvm object wrapper original type,
uvmm_object wrapper override type,
string full inst path);
extern function
void set type override by name (string original type name,
string override type name,
bit replace=1);
extern function
volid set inst override by name (string original type name,
string override type name,
string full inst path);

B ERAE i Fuvn_factory2ep > Hh 85— RET S uvm_component i EIZREEEDL » EHEITSEUI - 8
uvm_componentrfigIEI AL + LR EH ABEIAE T o B H B A— NF TR SHAY Il inst_path - BCMull inst_pathigh B
HLAYSEE (s Fget full name () SRIFYERERME - 25 ="75uvm_componentHset type overridez5{ll » FEAVSEMHE - SEVU A
O N uvm_component1Fyset inst override > 7, FEE—Mull inst path e

S0 55 ALK SRR 2 B FFAE—uvi_factory R4 4 A5 Rk factory « 7] LA ZEinitialif 5 2 AN 1975 5 I FC 0
BRI

A% 829
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initial begin
factory.set type override by type(bird::get type (), parrot::get type());
end

FE—1>component 158 2= 7] LU E 1 # F factory M LK ER B A &Y -

LhS/EH  8-30

factory.set type override by type(bird::get type(), parrot::get type());

FE=52 | uvm_componentHy VU-NER 7k R AT E 1 FH T factory AN AE N ph %

PR 7 A DAEARS Tt TR RSN - iR A DIE S 1T P T AR « W SLPIsE RSN E L - e S B a 1134

KhgiFsE 831

<sim command> +uvm_set inst override=<req type>,<override type>,<full inst path>
<sim command> +uvm set type override=<req type>,<override type>[,<replace>]

XS 1TSEU T RN N Fset_inst_override by namef{lset type override by name o YfT-SZfHEEE ¢

/5% 8-32
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<sim command> +uvm set inst override="my monitor,new monitor,uvm test top.en
v.o_agt.mon"

XTI EE L

ChSFH 833

<sim command> +uvm_ set type override="my monitor,new monitor"

KAEEA S TSR =01 > Ho e —Preplace e & 1] IS HHVEHE R - TS X SREFE$8-2001Hy
replace—A% » FFAE N TIYHAL -
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*8.2.3 EIRHVEE

8.2.1T158. 2.2 10y~ sP AL 1 ey SR AV ER FRIDAE - BB —FhSRIEE AN R - B b UVMSZRFESIVEREL -
{RZRLAbird Sparrotfy Fi5- i - AL Mparrot ]ORAE Hi T —S#riy2kbig_parrot :

KhgE5%  8-34

4 i src/ch8/section8.2/8.2.3/consecutive/my case0.sv
52 class big parrot extends parrot;

53 virtual function wvoid hungry () ;

54 $display ("I am a big parrot, I am hungry");
55 endfunction

56 function void hungry2 () ;

57 $display ("I am a big parrot, I am hungry2");
58 endfunction

59

60 ‘uvm_object utils(big parrot)

61 function new(string name = "big parrot");
62 super.new (name) ;

63 endfunction

64 endclass

fEbuild_phase I EL NHVELLEZEL » HIE Hprint_hungry pRE]

ChSEH 835

623



N4t src/ch8/section8.2/8.2.3/consecutive/my case0l.sv
81 function void my caseO::build phase (uvm phase phase);

82 bird bird inst;

83 parrot parrot inst;

84 super.build phase (phase);

85

86 set type override by type(bird::get type (), parrot::get type());
87 set type override by type(parrot::get type(), big parrot::get type());
88

89 bird inst = bird::type id::create("bird inst");

90 parrot inst = parrot::type id::create("parrot inst");

91 print hungry(bird inst);

92 print hungry(parrot inst);

93 endfunction

A A HTENE

# I am a big parrot, I am hungry
# I am a bird, I am hungry?2

bR XSV E RSN - AA PR HEIVER - B Mbird)RAE H TETHY Ssparrow

XA H 836

4t src/ch8/section8.2/8.2.3/replace/my casel.sv
52 class sparrow extends bird;
53 virtual function void hungry () ;
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54 Sdisplay ("I am a sparrow, I am hungry");

55 endfunction

56 function void hungry2 () ;

57 Sdisplay ("I am a sparrow, I am hungry2");
58 endfunction

59

60 "uvm_object utils (sparrow)

ol function new(string name = "sparrow");

62 super.new (name) ;

63 endfunction

64 endclass

1Fbuild phaseF & F U1 N EZE -

ChEEH 837

4 i src/ch8/section8.2/8.2.3/replace/my case0.sv
81 function void my caseO::build phase (uvm phase phase);

82 bird bird inst;

83 parrot parrot inst;

84 super.build phase (phase) ;

85

86 set type override by type(bird::get type(), parrot::get type());
87 set type override by type(bird::get type(), sparrow::get type());
88

89 bird inst = bird::type id::create("bird inst");

90 parrot inst = parrot::type id::create("parrot inst");

91 print hungry(bird inst);

92 print hungry(parrot inst);

93 endfunction
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i I 2SR il nEE S

sparrow, I am hungry
bird, I am hungry?2
parrot, I am hungry
bird, I am hungry?2

H H o
HH H H
V)
=t
SO VR O))

R A BB AT ATTEE I Hset_type_override_by_typellyf » HE5 =" replace 24 BT (BOAFI FRIAL) - IFA0
2 [N a2 SEEEENERE S TS

# I am a parrot, I am hungry
# I am a bird, I am hungry?2
# I am a parrot, I am hungry
# I am a bird, I am hungry?2

FERTEDIrdAY SRS - factory LA E B EIFHFANRAVICT: » EFASER TR —FRICTERERZAE — P parrotfySLB - i
Sep KL Ta A = alEsparrowYSEB o FTEAEBEAGE SR GRVIE ARG A A LGRS - BTl S MR EE T A2 v
VRHY

Ch%FsH 838

4t src/ch8/section8.2/8.2.3/strange/my casel.sv
81 function void my caseO::build phase (uvm phase phase);
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82
83
84
85
86
87
88
89

bird bird inst;
super.build phase (phase);

set type override by type(bird::get type(), parrot::get type());
set type override by type(parrot::get type (), sparrow::get type(), 0);

bird inst = bird::type id::create("bird inst");
print hungry(bird inst);

90 endfunction

B S SRR

# I am a sparrow, I am hungry
# I am a bird, I am hungry?2

IS5 58-38 rh 5B 861 THYEE 16 1) SE8.2. 1 1T S A5 AV E E VU A2 T AV S =FMH1E% - sparrow I35 k4= B parrot » {HIZ{(%
ZRA[ LA EE Eparrot « {HIEXFEEFIRINE A FMRY - Al Y S EsparrowZSAURY - [ W) &birdZS ARy » X PHE 2 [ARAAA
RSS2 o RIEEEA8-38 S UIE 5 BE8-37THH L » 2548 T Yifparrot_instfJSLfilfL o FRINTE(CHE & A 8-38 T EE86I TIRIEHIE T » FFSL
Bi{E— " parrot_inste=H4E o FTLL » 8.2. 17T Ay EE E{ PURTHEAYES = SNAKECH

R PN EEN > SR EEN SRS R EEIVIAIRER R - EEBHRDIURE B EBHIZE » St EEHY

i A A==
FLNI R

LREBRRYI -
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*8.2.4  factory# LAY E

factory LIV EE Z DIEEIR IR A » UVMEEHE T print_override_infopl B i FrAMFTENEE » AT HYnew_monitor g £

my_monitor /J 5] :

5% 8-39

set inst override by type("env.o agt.mon", my monitor::get type(), new monito r::get type());

WL P& P A X — A EETE ] A2 Hprint_override_infopki& TENHY T

ChFH 840

A i src/ch8/section8.2/8.2.4/my casel.sv
60 function void my case0::connect phase (uvm _phase phase);
61 super.connect phase (phase);
62 env.o_agt.mon.print override info ("my monitor");
63 endfunction

B EED ¢

# Given a request for an object of type 'my monitor' with an instance

628



path of 'uvm test top.env.o agt.mon', the factory encountered
the following relevant overrides. An 'x' next to a match indicates a
match that was ignored.

Original Type Instance Path Override Type
my monitor uvm_test top.env.o agt.mon new monitor
Result:

S oo S S S SR S S S 3 o

The factory will produce an object of type 'new monitor'

X HE IS GG ARG 288 » £ 1 Fprint_override_infoll » FAiy ARJIRARINIZR FUGHVIAL - A iyl -

print_override info/g&—uvm_componentfy 5l i1 L&Y - T SEFT & FHuvm_factoryfdebug create by name ° [ T X PEAE

gh > uvm_factory?£ 4 debug create by type » EJFEAITY :

KhEiFHE 841

SRE 1 uvM
JRACHS
extern function
void debug create by type (uvm object wrapper requested type,
string parent inst path="",
string name="");

{5 FH EXfnew_monitor AT IAAAS T
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g5 s  8-42

factory.debug create by type(my monitor::get type(), "uvm test top.env.o agt.
mon") ;

HH 58 AHprint_override infofg[E] °
BT _EHLFRANERETSL > uvm factory iR EE (Hprint Ay

hdi5%E  8-43

SJE  uvM
TR

extern function void print (int all types=1);

EXDREAET— D28 HAUERTEENO ~ 1842 » B0 > (UETEIREEEYSLEIRZAY > HATENHAYE BRELT

#### Factory Configuration (*)

#

# Instance Overrides:

#

# Requested Type Override Path Override Type
# _____________________________________________________
# my monitor uvm_test top.env.o agt.mon new monitor

#
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# No type overrides are registered with this factory

LIRS > S TENSECHOR IEE. - DURATA IR ~ Rt 8 factory VST AFR o L0h20T > FTENSECYINHEE - DA
Z RO ~ BrA F i Efactory 2 AR (4luvm_reg item) o

PR 1 EHCX SRS - IR S E Y TR A DU R EERRU VMR EYPET MG - 2T E g2 uvm_rootHprint_topology
BAET © UVMAH {Ebuild_phaseffl{T5e a4 58 158 Ak » AL » X P& 1% fEbuild_phase & ] -

ChEFH 844

uvm_ top.print topology();

A B RIVEER (Hr) e

Name Type Size Value
<unnamed> uvm_root - @158
uvm_test top my case0 - @455
env my env - @469
i agt my agent - @481
mon my monitor - @822
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o_agt my agent - @489
mon new monitor - @865

MIXDRF G a] DUEWHHEE H » env.o_agt.mon# EEZLAY T new _monitor5%Y - print_topology X PMeREFEE A H > BIEER
BT factoryMLHTRIAAYIE L T >t e DU 8 ek ER B DR e fin it 2 & 5 B O AN —2 - R A DR ERERT
A Flry R ibase_testrfr
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8.3 I HHYEZ
*8.3.1 EZktransaction

TEH T factory L HIVEEL DAL S - FIEECRCEEIRAVIIIA R GIELZ T —FfbEE o AU T AYIEH sequence » ffhsequencefft{E A
AN A F1HY default sequence :

CREFH 845

{4 i src/ch8/section8.3/8.3.1/my case0.sv
4 class normal sequence extends uvm sequence # (my transaction);

20 virtual task body ()

21 repeat (10) begin

22 ‘uvm_do (m_trans)

23 end

24 #100;

25 endtask

26

27 ‘uvm object utils(normal sequence)

28 endclass

X HEMmy_transaction{s FE8. 1.2 T L F B 8-THYE X o FAEZAGIE—HT VIR A B > SO — 55 Bl A5 > Z00sE
CRCHHEAYIE M o o] DAMIXMransaction)k4E — A transaction :
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Khdi5%  8-46

{4 i src/ch8/section8.3/8.3.1/my case0.sv
31 class crc _err tr extends my transaction;

37 constraint crc err cons{
38 crc _err == 1;
39 }

40 endclass

ANRAEFI8. 1275k E 8- 130V )57 » AL 2 AR EEH & — T sequence » 2R/ KX [ sequence (T HYITIA FH BIHY

default sequence :

KFHE 847

class abnormal sequence extends uvm sequence # (my transaction);
crc err tr tr;
virtual task body();
repeat (10) begin
“uvm_do (tr)
end
endtask
endclass
function void my caseO::build phase (uvm phase phase);

uvm_config db# (uvm object wrapper) ::set(this,

"env.l agt.sgr.main phase",
"default sequence",
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abnormal sequence::type id::get());
endfunction

{H2H T factoryfLHIFVEEIIEES » 7 LARN I EE ¥ 5 — T abnormal sequence > [f4¥ZE{# Fnormal sequencefE NI A 1]

fydefault sequence > HIiEFEEfmy transaction{f Fcrc_err trEE %} :

ChgFsH 848

4t src/ch8/section8.3/8.3.1/my casel.sv
52 function void my caseO::build phase (uvm phase phase);

53 super.build phase (phase);

54

55 factory.set type override by type(my transaction::get type(), crc err tr::get type());
56 uvm_config db# (uvm object wrapper) ::set (this,

57 "env.li agt.sgr.main phase",

58 "default sequence",

59 normal sequence::type id::get());

60 endfunction

2RI IXFERYEE LT normal sequencel™ 4k iy transactionff -2 CRCEE 12 transaction © X FEF EE— N CRCEE 1R A Ysequencefy 1= 4]
HTIRZ

o
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*8.3.2 EiZsequence

transaction 7] DLEE &% » [EFEAY > sequencetl? A LLEE %Y, o [~ 77{s A HytransactionEE 2k e TAEAYRIIR LI ML LIEE R, - (HEEZ A
AIREFEA A XA » 1 ) R 5 R a8 1.2 T A B 8- 90y 70k -

FEFLALMA A B 22808 ST AT N HYP P sequence

ChSEH 849

N4t src/ch8/section8.3/8.3.2/my casel.sv
4 class normal sequence extends uvm_sequence # (my transaction);

20 virtual task body();

21 ‘uvm_do (m_trans)

22 m_ trans.print();

23 endtask

24

25 ‘uvm_object utils(normal sequence)
26 endclass

27

28 class case sequence extends uvm_ sequence # (my transaction);

43 virtual task body();

44 normal sequence nseq;
45 repeat (10) begin

46 “uvm_do (nseq)

477 end

48 endtask
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49 endclass

XHEH] T #xEHYsequence - case_sequenceff¢{F hdefault_sequence o BUAEHTE:— MBI » A DAZAFcase_sequencefF 7y

default_sequence > HZFEE Mnormal sequence)R4E—NAE HYsequence :

CFHE 850

4t src/ch8/section8.3/8.3.2/my case0.sv
51 class abnormal sequence extends normal sequence;

57 virtual task body();

58 m trans = new("m trans");

59 m_ trans.crc _err cons.constraint mode (0);

60 ‘uvm_rand send with(m trans, {crc err == 1;})
61 m trans.print();

62 endtask

63 endclass

F H #Fbuild phaseifnormal sequencefs fabnormal sequenceEE Zifg :

KhiFH 851

N4t src/ch8/section8.3/8.3.2/my casel.sv
76 function void my caseO::build phase (uvm phase phase);

79 factory.set type override by type(normal sequence::get type(), abnorma 1 sequence::get type
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80 uvm_config db# (uvm object wrapper) ::set (this,

81 "env.l agt.sgr.main phase",
82 "default sequence",
83 case_ sequence::type id::get());

84 endfunction

AP T2  EAESEBIRIREAT El I < BELRUVMINIEA 2 » W EIRETEN - S FoTa5
B+ PP AT DA A -
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*8.3.3 EZ{component

8.3.1777F18.3.277557 Bl {s F 22 F transaction 1 B Zksequence !y J5 = 4= = HUMIA A o FL52 » 28 0] DASE & B driver iy 73 =07
ﬁzo

AN 515 FE 8. 3. 1 1R )75 Ef.8-4 5/ normal_sequencef{E Eidefault sequence © 3X&—> =4k TF H transactionfly
sequence * {1 FH Ef SN GE— NEFEIIREG] o BUEERAZE T4 — P CRCEFRATINA A B - o] DRI H X1 sequence/E /)
default sequence > HiEFEEE Y1 NHdriver :

ChEFHE 852

N4t src/ch8/section8.3/8.3.3/my casel.sv
31 class crc _driver extends my driver;

37 virtual function void inject crc err (my transaction tr);
38 tr.crc = Surandom range (10000000, O0);
39 endfunction

40

41 virtual task main phase (uvm_phase phase);
42 vif.data <= 8'b0;

43 vif.valid <= 1'b0;

44 while (!vif.rst n)

45 @ (posedge vif.clk);

46 while (1) begin

47 seq item port.get next item(req);

48 inject crc_err (req);
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49 drive one pkt(req);

50 seq item port.item done();
51 end
52 endtask

53 endclass

N5 Ebuild phased ffmy driver{s# Fcrc drivergg % :

A% 8-53

{4 i src/ch8/section8.3/8.3.3/my case0.sv
65 function void my caseO::build phase (uvm phase phase);

68 factory.set type override by type(my driver::get type(), crc driver::g et type());
69 uvm_config db# (uvm object wrapper) ::set (this,

70 "env.i agt.sqgr.main phase",

71 "default sequence",

72 normal sequence::type id::get());

73 endfunction

FEARTIFERIG T B A HE R driverfy (L% > N CRCEEIRE — IR A =5 A BT o 0 AREERs 5l =5 Byl i
1] - S F (e A sequenceSEBUFEART B H ATV Il - B #idrivergiz Eon i H AL -

PR 1 driver ] LLEE RS - scoreboard 5SS F A FEL Al LIEE R - LHIS TSR - (AB R F AR & tH SR oy —
F1F o RN T— 1 DUTK » HB0%H S EEH TR SEFI - (FRDIDUTHZSH IR > B - ASRRRTARY
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DS — S EHEISCH

A2 X
= P& R EVAZ St SR hmwaEh i D

P2EFARBENZIFE R - HEORNE BV 2FIREE > S— AR —F

FIEHNZFER R TS o 2XF > ATEECRSIEM0 - FRREIn 1 Al stk -
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8.3.4 EEZ driver DS A BN FH 1

B Fhdriver(f15— 2t Esequence - LR MESE BRI ik FH 552 Zf AE driverth SE B o AR 2 A1 BRI Frsequence > {5 A factory /Ll 5
M FH B A] RE D ? B 2RSS AIRERY © YK A sequencelsf » AR 2 B AE driver 2 & 25 ELATRPZE ~ £& > YiT-objectionfyf2EH] S
B M sequence[E|Fldriverth - P5AN12.2.3TTHKE » PLE—UIEREIE] THEL -

{HREAHEAX 2

- 3] Asequence 8 J7 ] 2B R IE AT 69 T AL Adriver P 3k 2 k. BUH sequencedd B T —FP IR, A4F fFdriver 89 BRAE R BA
., SR BFEFESI. FRILGHE R L,

- R R R driver 32 I3k ) X A 4] Phsequence F e A AR, 42 R AT T 5 sh— X A B, fEsequence EAKAL kA thdriver ¥ B An gy
/fio

- sequence#J 5% KZ AL /e T, B 7 VAL — A sequence ¥ B 3 7 4hb9sequence, M 7T VA5 KAZE 52 IL R B X A 4] Z 9]
sequence® T A, 12 #F Fdriverkit, ZLIXAHEE, RAEF— AR = A m 69 RHKE £ K EXdriverF . AP 2AII K

J& X ANdriver 49K 7 2 4k F 2
- A% Fvirtual sequence T AR Bl R E BN Ao KK FrsequenceBt, £ ] 9 driverZ 18] R X AF 69 5] 7 0] pL A o

ETLLEIRA - 15N ZR A B GIASEE A driverEE 2553 - A3 RrdriverfEE i SsequencetH4S & » A SUVMHAVER 1%
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RIS > WA REM R T E A SIIRIE P& - SERERRISEFARZSMTA > NEraF R n o Ay T -
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8.4 factory#/HIHYSLEL

8.4.1 AIFE—ZEAYEBINYTTE
1£2.2.27 > UVMARHErun_testlyZ%qmy_driver@llfd | — P my_driverfySffl » X E factory M LIHY— KIIEE
TE—ARAV A REVRIETE S T Ol — P RAYSEBIAE ML - — 2 e 250 ] AP SR N Bl

ChgiFsH  8-54

class A

endclass
class B;
A a;
function new () ;
a = new();
endfunction
endclass

T e S EAYE

CR/FH 855
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class parameterized class # (type T)

T t;
function new () ;
t = new();
endfunction
endclass
class A;

endclass

class B;
parameterized classs# (A) pa;
function new () ;

pa = new();
endfunction
endclass

XFEpasK B ERYIHEE > EAERELAIE 7 — M@ TAIRIRYSLBl - B2 - Al —14

AR X DT R — R -

KA H  8-56

2o 5

i

R ? B4

T XEH

class A;

endclass
class B;
string type string;
function new () ;
type string = "A";

//how to create an instance of A according to type string

endfunction
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endclass

REEAES = WNE—M LS « BliE
FEHCOMH > factoryf/ L Hl 2 H T LAk ThEE

AN R RO L A AT AR AR — SR - AISRZESL BRI IRE
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*8.4.2 TRIEFIFERAIE—IZE

factory /L HIFRIEF1F &5 GIEESRAYSERIZ AL 3R - A2 B Al SEAYIE ? LB P IIRE - FREMEISEUERYS - ks
WRAYE

5% 8-57

class registry# (type T=uvm object, string Tname="");
T inst;
string name = Tname;

endclass

FERE X 2K (Almy_driver) I > [F]RS A —MHN Y registry 2 R KB 01 2B &

Ch%FsH 8-58

class my driver
typedef registry# (my driver, "my driver") this type;
local static this type me = get();
static function this type get();

if (me != null) begin

me = new();

global tab[me.name] = me;
end

return me;
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endfunction

[E X Pregistry 255 2 T HE X EERYERI K ZEATARER - HAIE T X Pregistry2R0Y—NSEH] o FQIESLHIRT > $ELFIHIFEET
Al“my_driver” By A FAFE— A& ¥4 global_tabf o _F#iAVIR(ERA L Euvm_* utils7Z FrscBIAYINRE » HZuvm_* utils XS 5
BT o

HERIEE A “my_driver” Gl 7E— P my_driverJSZBIRT - 4 Mglobal_tabFreE | “my_driver”z5 [N MY
registry# (my_driver > “my_driver”) SEfIHYFEF me ptr » A5 me ptrinst=new ( ) P& > HxZ R [Elme ptr.inst o EEPDATFEY
T

A% 8-59

function uvm component create component by name (string name)

registry# (uvm object, "") me ptr;
me ptr = global tab[name];
me ptr.inst = new("uvm test top", null);
return me ptr.inst;
endfunction

R B i factory fILRIEE A BIE — PRV BIHY 5 Ut i@ XA - HIERYfactoryHLHSEHER S E MRS - XEIEN T
WA TR B R TR -
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8.4.3  Ffactory#il QIS A2

factoryHLHTE It T — 2B IHE IR ATESLA -

create_object by name > F TEHEZEXFAIE—" object » HJFEIy :

Lhg/EH  8-60

SR - UVM
TR

function uvm object uvm factory::create object by name (string

requested type name,

string parent inst path=""
string name="");

RSB 5E

ChFH  8-61

my transaction tr;

void' (Scast (tr, factory.create object by name("my transaction")));

create_object by type > FEHEZEAUGIEE—object » EJFAIT :
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5% 8-62

SJE  uvM
TR

function uvm object uvm factory::create object by type (uvm object wrapper

requested type,

string parent inst path="",
string name="");

— A AEHE 2%

ChSFH  8-63

my transaction tr;

void' (Scast(tr, factory.create object by type(my transaction::get type())));

create_component by name > fEHEZEHXGIEE— component » E ARy :

LS55 8-64

SR - uvM
TR

function uvm component uvm factory::create component by name (string

requested type name,
string parent inst path=""
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string name,
uvm_component parent);

BIUNSL B SERTRSERUAES - FENSHEKE SN EY > B NS HE X SHH componentfE A 445
FUINSECE A TR » AR DR, > XPUDSEEREEH

ChSFH  8-65

my scoreboard scb;
void' (Scast(scb, factory.create component by name ("my transaction", get full
_name (), "scb", this)));

XA — % R AE— 1~ componentynew s #build_phase-F{H ] o IR FEAE—PobjectH#7iE A » NIIEMERIAparentZ%] » 415
T&{fconnect_phase Z J5 I A » FHT-UVMEKcomponent{fbuild_phase &z 7 Fii L L5E 5 » it DAz FH I -

uvm_componentN &5 — KR create_ component » FEE I AV AT ¢

XA H  8-66

SRR 1 UvM

TR

function uvm_ component uvm component::create component (
string requested type name,
string name) ;
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HAEPIZSE > factory.create_component by name [ 5RAVPA NS4 47 Bl ik thisFlthis.get full name () -
create_component by type » FRFEZERIAN7E—Tcomponent » EJFEAEIT :

KHEFHE 867

SEJE  uvM
TR

function uvm component uvm_ factory::create component by type (uvm object wrap per

requested type,

string parent inst path="",
string name,

uvm_ component parent);

HZ 8 5create_ component by nameZ3{l] » thBETIUNSEGTE

CEFH  8-68

my scoreboard scb;

void' (Scast(scb, factory.create component by type(my transaction::get type(),
get full name (), "scb", this)));
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8.4.4 factoryH | IV AH

FE e factory L Z AT BEIE—PRAYSEE] > HEEAS. 4. ITIFT /R Finew kg4 -

{B2A T factoryflHIZ 5 - BR T (£ Hnewbli&sh - 18] LURIEIS A BTERC NIy — PP 3 594b - i a] DIE QIS Ay SL BT
RIEE G AERICTRIERZCIRFIBHIZE - MR EEAIZRAYSZA] -

FTLL > MASTST B - factory# L HSE N System Verilog new BUETHYEE 2 © NN FAGH  new bR SHAE R KR 8 T » TIAE
KT - il factoryWlHIFVEL B2 )G > S TRBMERVTAS TIRS » XA TUVMEER—DFEI - —MFEER Z R E S
TSR - X O — T CE SRR EE A/ - S59h—T7 e RIE S GV - (B hnJ5fH —#/Y
{EH -
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£958  UVMARSHY ] E
9.1 callback{/[Fl

TEUVMEGIEFE A > calbacklHIMV R A AR EIR S WIEF GV TERME - REHER T - Wik A SHEAE— I E h L
EIEEEREB A T 59— 1NH - (HZ > BE R > C2WNEARLEETRIN » I RETE 2 e af —tE
5 o WISHEPA I E R[S 7 (58 F callback RIS - THEAHEIRYH T B R— 28 feny » BXAEE RN » NN HHRHY
callbackif&enva] 55 2 HYEE H

B TR TS  calbacklLAIME A THIEER AU - VMM P23 B — 5 - HUREUVMEAT - (RS
W FIBPA R 2072 Wfactory AR » callback LA HEErfi—Ff -
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9.1.1 |~ \WHcallbackpr#

ERISCH Y 48my _transactionfsf » 22 7F Epost randomize 11 Fcalc_crepri%y :

RHEEE 9-1

function void post randomize () ;
crc = calc crc;
endfunction

my_transactionfViy 5 — N FEGECRCIZEEE © [BU3EA post_randomize () > Hi 2 CRCAINTEE Mransaction YA HEHD [E &

> EA R -

AR 9-2

my transaction tr;
assert (tr.randomize());
tr.crc = tr.calc crc();

PUTHIR A Z G > o EYere P ERHIEE — N AVE - ZRE IR B A IR X transaction&{HEHYCRC(EE. » FeZAE
randoimize () ZJ5F—{>calc_crc > cale_cre/g&— 1 H E XHERET -
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T cale_crefyid A FIEHT - Ry ER I TrandomizeplE 2 JE#BEE I A —2 - WIARICIEA - RARA[RERC SR8 —1
fai o IR HAB LI - WEA T 7ARE B AE I Trandomize k£ & B 271 Hcale_crepl%Y - randomize/E System Veriloghi
HEAY—1 ey o [E]E System Verilogi R B2 T —>post_randomize () pREY » Yrandomize () 7[5 ° HG=H ) FHpost randomize
PRET o (A B =ATE  SRATRT SRR T

AR 93

my transaction tr;
assert(tr.randomize()) ;
tr.post randomize () ;
tr.crc=tr.calc crc();

Hrrtr.post_randomizesg H A IEFIHY > FrLAAISRBE T E Epost_randomizep %y » FEH i $f{Tcale_crepri®y » AL 250l UAE] H Y
T

AR 94

function void my transaction::post randomize () ;
super.post randomize () ;
crc=this.calc crc();

endfunction
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post_randomize}it /& System Veriloghg (HE Y — callback A% » #X /& B B HY callback pi %

post_randomizefJFF{LIF 5 A T15 [ 1E th 2 E] A callbackA LA [E » 5 [EF 5w iHP N TH Z 18] A A0SRt System Verilogii = HY
FRARRIEN—PIHA » 51k A 51 {8 FH System VerilogH- 2 H 2T H B o ARYH % & 7k B F] fE = {Frandomize bR ET 58 = il — £k
HIE o TEAZ,System Verilog )1 T post_randomizepX%g - BYIAFTRL » {5 T 2X - callback p# -

post_randomize K2 System VeriloghE (LY W A callback piET « UVMHL g FH 2L 7T W A callback sl /{155  pre_bodyAl
post_body » Fi[ttZ4MAHpre_do ~ mid_doffIpost_do - FHERZHCLLMFZ4E T
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9.1.2 callback#| & A AZE M-

EFREFZ LN > e SUEEER - P it-Ean~NEEFERE - BibENERPIERE RN - SEHEER
AT A RE R (it —EERE L IR e H CHYN FHRE K » (XM ZIEHY— MM - callbackf/LHIHE T - A1 _EmEIFTREVES- > 415
SystemVerilogtyi% 118 — BT » lr= Higf#irandomizerti4y » ERREIAIT R [ERLTE LSS T > AMEUEAISETE - S2sHE o
T EL T A ARV E L AT —{>post_randomizeficallback pi% » XA o] DAEFH P S B4 B ARV -

H EEWBT R LU - B— > BFIITAEHIE AT EcallbackLFIHY - BBV AZZ0KEY - 552 2P0y
A B RE S AR REIRE (S I R AR oK - R (E & 7 AR PRI 2 5 fe ik callback R L1 - QISR ACTRIREUE HIEHY TR
K I LFE P H I A R R AT et 0 (58 F = YRR K

YFF-VIP ( Verification Intellectual Property ) i » — MEEZ TN E]HY 7R K EEdriverth » 7£% JKtransaction Z Fif » 0] fE=
FhYtransactionf L ZfifF » RIERIZFRHE— T pre_tranfYHE1 - 0 FrARTRETEpre_tran R EEA A NS HYR 54D TR E N L 1%
NEAFS - XAEAH LA RN - ATLLEREIE 7 - B ATREE RS MK A Z BT T 2kis B T L MR 1T - CHI
AIRER R MR SRR 8y - DRI . B ZAENH 2B AR K o [EZcallback#LHIFVIFAE » Wie 7 XK - 7K
T VIPHIR HISEH -

Br 7 EHEAN » AR RS E A B RE K - FEpTE CEnd S NS F GIHY 5= - Q1R driver 1 53
BT ALFFEEAZ N SORABEEX S E L - A callbackfLHIEVE L T - HEF-5 MR GRS {5 H callback e 47 52K -
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175 A B H A B o (RS20 > AT Llikdriverfy (U E _ERIRHE DS - (%A factory M LHIRVEREINREZ AT > (£
callback b £y =5 A B2 e Y SE BT 2 -
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9.1.3 UVMtcallback /] ElfA [ FH

O.LITTHHAL 7T S Y callback piEY - {H EcallbackiXPMFHRY FUVMRIA HAFER & X - FEL0 MHYcallback bRET/ 55

REGHE 95

task my driver::main phase();

while (1) begin
seq item port.get next item(req);
pre tran(req);

end
endtask

B X E— A VIP th Y driver » Al 255 [E AN SCBlpre_tranffycallback /(- S5UE ? ‘BN 1% mmy_driverfly— RS -
WIGH% 3 EAipost_randomizefJ4256: » 2 Nl Mmy _driver)k4:—~Fnew_driver » ZA/GE Epre_tranXPMREUA(ESS o HXFPREE
AT » KA E—D5eEERYVIP » A Mmy _driver)R4E Tnew_driver » {EZXPVIP IR B THE FHHIRZAZEmy_driver
-~ /&new_driver - new_driveriX/NRA:FARAKR LA LB - Firllpre_tran KA ZIETT © 28 - X EA] LU H factory LY 2
EIhse - (HEAEZ factory M LAHIEYIIRE - 1A EcallbacktLAHHYLIRE » FTPAE A5 f& factory L HIHYEE L TIRE

N T EFEXANAE » Z g [ A—2k
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HEEHE 9-6

task my driver::main phase();

while (1) begin
seq item port.get next item(req);
A.pre tran(req);

end
endtask

XA ] DA SR BT E S Kmy_driver > AR EHTE AR pre_tranf[IA] o ERTRAEANCYTEZ /N T my_driverffy -

FERE PRI > HEMAIRE— P EFFRALSEBME » ZAEEHE ) Hpre_tranpli&l - EER callback#LHIHY HHVBLAE] T - BAF
RERAF— VA > HECFRAIZEE T — i« A MAIRE 7125 FHBHE - (HEIEmy_drivers ki » S 2FEAJRE 77—k
g ? B LFBEASLEIE TYE ? 9 T RIFXANAE - UVME X GIAT —25 - B D EEFRA_pool » BEHLE T | FAZEA
HYIRAZEHT— Pt s« UVMEYE ST AT TP A A SE B pre_tranpfi &/ (E55 - B -

AR 9-7

task my driver::main phase();
while (1) begin

seq item port.get next item(req);
foreach (A pool[i]) begin
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A pool[i].pre tran(req);
end

end
endtask

DAE > AE(E AR - HEMAIRE— PRI RHESBNUE - ZUEIIAEIA_poold » H 2 & 4tinTE]_EifiHYforeach (A_pool[i])
VERIRS > RERENA T —PDRB TE2Ri = A Hpre_tranpfd ((135) -
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*9.1.4  callbackH| &l {E A

FSLP L IEHpre_tran > FREE JEiE S ETIFATIAYZEA -

A% 9-8

Y i src/ch9/section9.1/9.1.4/callbacks.sv
4 class A extends uvm callback;

5 virtual task pre tran(my driver drv, ref my transaction tr);
6 endtask

7 endclass

AZE—EE Muvm_callback)R4: » SoFNATFEIE X —pre_tranfy{L55 - ILEFHYREL—E B S virtualdy » R MATRAERYZEFS
FEEXMES

B TERAEH— 1A _pool *

REERE 9-9

Wi src/ch9/section9.1/9.1.4/callbacks.sv
9 typedef uvm callbacks# (my driver, A) A pool;

A_pooltyFE A a8 HAFEE—typedefiBHEIA] « 5550 » AR TPER T EZFERCE— PAIBIAYA T4 - R 50
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BN TAF RN - AT - my_driverlF RS T - USRI T A0 my_driver FHY - 2 J5 » 1
my_drivert (41 R A

KiFsHE 9-10

{4 i src/ch9/section9.1/9.1.4/my driver.sv
4 typedef class A;
5
6 class my driver extends uvm driver# (my transaction);

10 ‘uvm_component utils (my driver)
11 ‘uvm_register cb(my driver, A)

24 endclass

XIS A _pooldyZE{LL » E45HAmy_driverflIA » fEmy_driverf{ymain_phase =i pre_tranif A~ 41 ETTFRAVHR 2 & 5 > 1M
BT — RS

CiFE 9-11

Nt src/ch9/section9.1/9.1.4/my driver.sv
26 task my driver::main phase (uvm_phase phase);

31 while (1) begin

32 seq item port.get next item(req);
33 ‘uvm_do callbacks (my driver, A, pre tran(this, req))
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34 drive one pkt (req);

35 seq item port.item done();
36 end
37 endtask

uvm_do_callbacks7ZHVEE — NS EUE i Apre_tranfV2EAUHA T - XHEHEHAZmy _driver > 55 NS EUEW MR HApre_tran > X H

A FESEEIEANEREVTS - X E Epre_tran > {500 Fpre_trank| > F{FEL5 Hpre_tranfyZ%] -
F B g 1EEVIPHYH &S NAZMEVESS > (EERVIPAYH ki » BB T 515 -
EMAIRE—P

KgFHE 9-12

Nt src/ch9/section9.1/9.1.4/my case0.sv
24 class my callback extends A;

25

26 virtual task pre tran(my driver drv, ref my transaction tr);

277 ‘uvm_info ("my callback", "this is pre tran task", UVM MEDIUM)
28 endtask

29

30 ‘uvm_object utils(my callback)

31 endclass

HAC > AN i my _callback S » FAEEAIAA_poold :
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KEEE  9-13

{4 i src/ch9/section9.1/9.1.4/my case0.sv
53 function void my case0::connect phase (uvm phase phase);

54 my callback my cb;

55 super.connect phase (phase);

56

57 my cb = my callback::type id::create("my cb");
58 A pool::add(env.i agt.drv, my cb);

59 endfunction

my_callback S5 EfE connect_phase s 5EEKHY » SEBIMESERL S B 2R my _cbfI AA_pooldt « [EH » NI AR I E R4S
- ~my_driver{lE FHHY o RIUAR oI gEEE~base_testtP SCB{L T2 my_env » MTIHEZ- P my_driverfSL5 » At LAZERfmy _driverfy &
YENaddii BV E— S8 -

2t — P ET A callback VL HIRFIFLTER T o X PRl Lk UVM T ATA 1] 58 A 21 callback M LAY E1H > A Ef4rcallback
ML {5 FER S X M- AR -

JEE—T > WTVIPIFF A E R - 7l —Peallback b E/M T35 B2 O FE AN LA T L2 -
CRL—AAK, Jo R AL EB9-8F T .

-ﬁ%*&&gﬂ%,%ﬁ@%ﬁ&%ﬁ%
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- J£ 20 G callbackF 3/ 4 44 0 69 £ & 9B Aluvm_register_cb &, oA F #£9-1087 7 .

- f£ % F callback i £/ 4E 44 v 09 F /4 5P, 4% Auvm_do_callbacks %, oK AL F £9-11F7 7o
N VIPHIE R F K5 TR T 1

C AR E =K EIAAEF E UFpre_tran, 4o AL F HI- 1257 T o

- 2 M 4X A ) 89 connect_phase (3 F HEAMephase, 122 — & 2 XA F $#9-114# 8 tocallback® $4/4E 5 69phase Z AT)  F F AR
A kI, SR AA_pool T, e X B 91357 T

AT Jmy_driverZH C5HY » my_caseOt 2 HCEHY © S8R A FAEVIP S VIPEHZHIE L « A mReskid - afgeA
IE A G EEEHE— I H - — PSRN (testbench ) Kmy driverSEfHhY » S54h—(r 71T AN G » 71 5TH 2
MRS 85RO GIEI A G 8 T T callback pRi&ly/ (1551 01 - BIfsEmy_driver Sl FHFIEREHE— 1 AKE - /258
A DAIREZHY o YA FEHSINA G E 25 [REA FEHydriverfyTTy o XEEAREHITT 225 7] DAfEsequence F15LHE - 7 A] LAfE driver
HSEE o fEdriverd SEB BE AT LA driverfyfactory L HIEEZL -t o] DAEFTATIAT i callback# L] = 9.1.6 TLRAR IS H (i F callback#]]
HIRFE AT A M GIHT AT AE
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*9.1.5 TRk callback A

BRI —ME > EATEFERIENAT W c HPE—RRCassh  A— P CaBEreRit-Eta - e rtan
RS AT m » FEREE—DINEARE S « XNV & RE o SIHRIEEG—8 0 REFRZEY Emy_driverdyI#E -
RIRE S MR driver R AR — MY ZEnew _driver © 5580 » FRELRIESE— ™ sl ATA N G R EA SRR NREAERTHY
IAEP G Bt o T SR ) § o K& T callbackAf ] - ML E E9- 128135 B 9- 13 » T —
callbackitf, (E[JA_pool) fEFHANIN R 12Xt HAE 3 ] T-my_driverffycallback » %R BR9-9F TR AL 2 EMEA BEREIR
Sk callback pR#/ (55 BE 9 FH Tnew_driverthilg ?

X EHEE] T 2EAR A callback pRES/ 5 [F]R » my_driver(si F TV E X > AEIEARR EIRAEFTHYZEnew _driver

KhiFE 9-14

4 i src/ch9/section9.1/9.1.5/my driver.sv
57 class new driver extends my driver;
58 ‘uvm_component utils (new driver)
59 ‘uvm_set super type(new driver, my driver)

65 endclass
66
67 task new driver::main phase (uvm phase phase);

72 while (1) begin

73 seq item port.get next item(req);
74 ‘uvm_info ("new driver", "this is new driver", UVM MEDIUM)
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75 ‘uvm_do callbacks (my driver, A, pre tran(this, req))

76 drive one pkt(req);
77 seq item port.item done();
78 end

79 endtask

X HEHEH Tuvm_set super type’s © TIETEACEREEFE L - HE—-PSEETE > FoANSEEZE o fEmain_phaset]t

P uvm_do_callbacks7Zi5f - EHEE—PZ2EEmy driver » [fj-f~NEnew driver » BJ{EH G 5Fmy driverf—F¢ -
FEmy agentt 1 SEF{Ebnew driver :

KEEE 9-15

N4t src/ch9/section9.1/9.1.5/my agent.sv
22 function void my agent::build phase (uvm phase phase);

23 super.build phase (phase);

24 if (is_active == UVM ACTIVE) begin

25 sqr = my sequencer::type id::create("sqr", this);
26 drv = new driver::type id::create("drv", this);
277 end

28 mon = my monitor::type id::create("mon", this);

29 endfunction

XA BT my_case0A A e i (B0 il DAERT B SR -5 i -
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9.1.6  fi fcallback pRi&ly/ (55 >R E A BT FH 41

MO.1.47T 155 » v Dl fFpre trantP R - Hi 22 o] LU driverf Aydrive one pktt %% pre tranIg ? ZZEE A DL
HY o FHiH—20 > Rfseq item port.get nex itemf%ZE(pre tranfHE R LAY -

H5E 2 ] DI Hsequence > L Fcallback pf&/(F: 55 L o] LASSEL AT A ML A B o EsAZEE T -

KFHE 9-16

Y src/ch9/section9.1/9.1.6/callbacks.sv
4 class A extends uvm_ callback;

5 my transaction tr;

6

7 virtual function bit gen tran();
8 endfunction

9
10 virtual task run(my driver drv, uvm phase phase);
11 phase.raise objection (drv);
12
13 drv.vif.data <= 8'b0;

14 drv.vif.valid <= 1'b0;

15 while (!drv.vif.rst n)

16 @ (posedge drv.vif.clk);

17

18 while (gen tran()) begin

19 drv.drive one pkt(tr);
20 end
21 phase.drop objection (drv);
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22 endtask
23 endclass

{Emy_driverfymain_phase » i ATAHAMS > HIERHATun

KEEE 917

4 i src/ch9/section9.1/9.1.6/my driver.sv
26 task my driver::main phase (uvm phase phase);
27 ‘uvm_do_callbacks (my driver, A, run(this, phase))
28 endtask

FERELE A BN - HAFEEMAIRE— 125 > FFEEH gen_tranpli¥

KEiFsE 9-18

4 i src/ch9/section9.1/9.1.6/my case0.sv
4 class my callback extends A;

5 int pkt num = 0;

6

7 virtual function bit gen tran();

8 ‘uvm_info ("my callback", "gen tran", UVM MEDIUM)
9 if (pkt num < 10) begin
10 tr = new("tr");
11 assert (tr.randomize());
12 pkt num++;
13 return 1;
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14 end

15 else

16 return O;

17 endfunction

18

19 ‘uvm_object utils(my callback)

20 endclass

FERHAPIBSET - i F B = T B %kgen_tran » ZURAIEZK - A DU AZKArunf{T 55 B2 -

EX DRI 5EREFE T sequencef/LH] > FEAZEIrunfT: 55 H #E1 T2 objection » i~ 4E{Fgen_tran ©
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9.1.7 callback#/L] ~ sequencef/ L FIfactoryf/|.El]

E—Ti{sE F callback LR E T LB AT ARV B - JLPoe 20 7 XABMKERE—EAE5R FHsequencet/[ ] - ££8.3.4777th
WIRE] T {5 A factory L fiI B2 Eidriver KL ELATA M F HIRYIF 5L -

callback#/L#l ~ sequencet/ L AIfactoryfLHIFEFAPFRE_ERBIRE - BN TEMRESSIIE BN BN HIEY o 2 Esequencelf L2
UVM—HE e ENAERHIMI G UVM L T KRB TAE - A0FE T V275 ~ #rEHsequence ~ virtual sequence ~ AIEE A 1%

8.3.4 7T I HHHVARPUSREE Y » fkA%E FH T-callbackf/L ] o £ ZRcallback#/LHIREHE SLELFTA M B - B2 H L A 1
sequence>KSLIUNMIEE NI {E - virtual sequencefy F}EZEEFE callback /i -HEL R MESLBL -

callback#/Li] + sequencet/lfilfI factory LA IE LIFHY » —FHBETRILBE—HEY - X =F MGG > Lar LS
HTEAE AR T3 o ARSI IR S AR BT > ES R A o i e SR Ay — RSB 2 A 28 2 RSV &
—ERREEA - RBRAEN o KHE-EFEAZMGE NP T 2R > S RS UVMAS R — N EEFA -
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9.2 IHEEHVEREALE @ /N[3E
9.2.1 Linux{Yi&IH#HT5 ¢ /NSE

FEIRICH % > (A LinuxBY = S 38 17 4Ry - TCH 3R A Gk SR AL © Linuxg@t <2 Nl EyEl o RN Z —
Bt TARZHVNTE > Wlsdn< - grepan < ~ wedn % ~ echodn &35 » (X Ean SCHYA & R UATIZ MR HAY - 2XE/NT

i
BHYHE S MEIRE /N (BZDREEMT o B @ Linuxis /N SERy SR -
SN RIRUERIM 2  EEA M altay-<stsd 2 ] AER— e 5L B

KEE 9-19

ls | grep "aaa" | wc

XN HERLREYTEE Ts ~ grep ~ we="7aiSISE - XD anSan i lsgrepwe o Y EX DS HER - B2
M P EHITRINSEGIRINE « BES— NS - fARZEE CHTX N SEUE T =D DhRe R AE— o X2 HSRAY AT Ak
PRI 2 H YT [E] @

/NSRRI TUEIIREIE YL ~ Ar(l > RN —EEWES: - YATEHsSgrepan S A B - ARG 9] S%it&HL T Is—
HYZHRE M grep—FHYZHREAL R AN < lgr - I NHYIHREFFPF ZERlisep - XA NEMT2dn S ? BUARA LD ASHIE - AT AIE
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By

=%/ VRFERSL © BTEUNEAATHRZ2 DR HEH » — DA SHEATRI %A E3RAY -

[EIRF > /NS A BETEIRBIIER N« DUsHBT > 405 s ~ Is-a ~ Is-Ur B = A ERYan < - A2t —Fen S B Ay ]
73 o R=ANHan SR RS I ESEL - EElll--color2 45 » JrorHIEINT » ZEHUEFAES N = SEavan < mh o 286 7 S40HY
TUAR ©

FRAEFERYIT T - BREMEVNSE - #E KL -
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9.2.2 /INMZESfactoryt LAV E £

factory L FIE TR — R HRICEA TS - — MK - MIREABREAAY  HILBAREIRAEEAKAT « FEREN > BREA
HHARERS RS » RIS — N -

% JFABA driverffdrive_one pkt{F5541F -

CiFHE 920

task A driver::drive one pkt;
drive preamble () ;
drive sfd();
drive data();

endtask

PSR —~drive_one_pkt{f:55 X 70k T = F1E55 - AR ZENE— PRI PIF » M2 ATEMA_driver)R4E—1>
B driver » 3 H B & Hdrive sfd{f-Z58[1H] -

AR EAARS AR R =TS R — D 5ERBES

KhiEs  9-21

task A driver::drive one_ pkt;
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//drive preamble
//drive sfd
//drive data

endtask

HS 2 AEB_driver 1 B B B %k & drive_one pktiX-MTZS

hdiEs  9-22

task B driver::drive one_ pkt;
//drive preamble

//drive new sfd
//drive data

endtask

LR > drive preambleffidrive datafffi /S HE Z 2 HIZHrHYdrive_one_pkt o IIFHEFF Gk - EREB EEHIHIER -

AR T E TR, RS E BT EA IR, RAZX MR A REM N, B ERa5T, 12 R ESTR A bl s
89 B 7]
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- NKIZ kA, 4v Rdrive datatl x 69K A A — & L5, HATA_driverfeB_driver#9drive_one_pkt#f & &5, X X E &4 /b
R ETE . RIAFEGKRARARIEFSE LEA—L, W REETR, FEMNIERTEEY B/ IEH53H £
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9.2.3 N FEIE KsequenceYAEE

UVMHysequenceIJEIEH 1A > B2 H R E WA 18Ysequence EAFIEH 583 » M 16V H BV /&2 18 FHHYsequence » HLELH]
& EPE T sequencefff, RIGE - & T ATAIEIR - FE{HERR > REEACESEENA -

Pl—my_sequence Jffl| - L A E[REAGEIX N sequence 5 NHITHAE -
Re @5 - A A KA 6,
A BB AH T ACRCEE 209 &

AL & A H " A sfd4E iR &

e

- 38
-8t AL B A4 T A preamble4di% 49 &,
- 38 it B B A F A CRC YA F) BH4E 32 649 &,

Bt B A H * &£ CRC 5 preamble 7] Bf 44 % 49 &

e

- i
- B it AL B AR T & sfd S preamble [F] Bt 45 % 69 @

At B A% £ CRC. sfd5preamble ] Bf 4532 69 &

e

- 18
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- T AL B AR R AR AR

(=
4
&
i
N
Wy

PR R R A ) AR A AL 89 18 R AN ST 32 B

i AL B AR e RN SRR IR, AR A & S SRR A P U

(=
2

- 38 L AL B AR Bde BB, AR & A R AR — AR I AR X

B RESBEFRFERHAE L K@ FG AP

B RESMRFRE. T LS NBERE

R ESRAFRE. . 48 QR

RIS BEBRG LN REAFT NS AR LZ G QL F5, AT R

_iitsequencefify B —NIER A - SRIFEAYsequence o {HIEX P sequencelFA(E PRI

Fr— > XPsequencel UG EIEH K - /350 % - G SN - MRAEREESHEFEAZER DA HoTT4
PERIN - R ESEIE - BIERIEREE SHFEER— A Ao E—ENEZE - B ot asEs B C LT SRR PEREZE
BAE -
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5 (R sequenceHI NN AIEZHISAT - MR ZERRIE 2 A I SR A TP i Ay — P IRE - (B2 A AIE
ELBCE - REFTANSUHEE R - MRE —ErEEEL Y - BE2AENEEM =R E N E -

AR IR R RAGR IsE K R sequence > FIL 20— EZMELL P RZ— -
A AN E
=S AR RER o

S EARRER S A EM S - HATEANSMYICA FE N T8 E SRS E A R - (R VA A FEN— P sequence L%
FIRYSCR - HRIEERE - RV SAREREREERE - BEAFRENELNNE » XN RETAESERZ Sy - BFEX
FEAYESYIZEAR [H) © Zsequence LS5 » AHME T — P 3XH - {HiZfGKsequence 2 » SUHEAIIA T - SIS~ —2 > Xt

& HATNCAE] R FEAFAERY A -

RBBHVERN S SR E RIS 2 TE 2R - stHARR > (A /D8RS > B A RE B ST E R YRR - 30 A D15
SRS EFELLESE - I HE R RER - Bt N - AHRIVIIEAEMELE - [RZIGIEA AFEAEERAY 0 - B
(EAEEER - (HRAE RIS ER » A% T -

N > R By R I RN 2 (dE F 58 K sequence © A DLUF— P58 K Y sequencedfF 47 /N sequence » 41 :

- normal_sequence
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* crc_err_sequence

- rd_from_txt_sequence

REME—FZLFMAEX P sequenceI A - XA A] I ARRE EHEHC > HEARK -

682



9.3 ZUbHYZE

9.3.1 ZEULIHINENE

CBHER DRSS ER - NUBERNIE P28 T HEAMIE - #RafDIFyER - 40
AR FAETHP T HI AR~ H CHTHIEP

ARPFETHPTHIEEARFECHTIHEQ

AR FAETTHP R EI S #BH - I HQ

AT AR H P oA S #B ] B E S A A R I H P H Q

EUE PR R 7 0 O i B R TR BRI e S © £ — i - mJRE HUE L sequence i) LA FEIFVIINAFHPIEE A & 125
JE—Fhtr > ATREAR FOTARTE — D EA&IIRE P RFH=EAX LR -

AT IR ATE AN - SEUEVISE— MRAFAVEER: - UVMAT 2 T 2EUErIZE « WA PR SERRZ 2L
FYPEET Fuvm_sequence | 0 EJFRAY ¢

CgFsE 9-23
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SR uvM
TR
virtual class uvm sequence # (type REQ = uvm sequence item,
type RSP = REQ) extends uvm_ sequence base;

FEIkAzuvm_sequencelf 15 E Z4HYZEAY > BlltransactionfyZEAY » ] DLUJT S A transaction A2 TL A A - R T
uvm_sequence¥ > N uvm_analysis portZ » NEH-——F2 o

MHEER AL - 2EUERYVE R E NINaF SR E L » HTEAIEEATRSEAZMAN « HAZWRATARE—E 2 E kS
{BAYZE « WTRZ ISR - IRALHESEA S - WRE XKSEULAIZE - IRARSH A RE - Frll » © kS ErZERTRT
T XS EEAE XA ~ a[{THY © 2.3.1771#Ymy_transaction % A (EAI N EE X ple— S EULAVZERT - HHE - — e
transaction (%[17.1.177fYbus_transaction ) FJREFREEE WS EUEATZE » RN BT 0T BEZ 1601 ~ 32fiLAYER64IHY -
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*9.3.2  UVMII L BLIEATSIR

UVMYSSEEER 2R & R B factory M B EM L o ££3.1.4TIR13. 1.5 7124442 F] T uvm_object_param_utilsAl
uvm_component_param_utils?X P> TS5 EAY object i1 S E{EAY component) i HY 7= ©

UVMfconfig db#/|#H] DA T-{& 6 virtual interface o System Verilog™7 355 ¥{Linterface :

KhgiFsE 924

Nt src/ch9/section9.3/9.3.2/bus if.sv

4 interface bus_if# (int ADDR WIDTH=16,

5

O J o

9
10
11

logic
logic
logic
logic
logic

bus cmd valid;

bus op;
[ADDR WIDTH-1:0]
[DATA WIDTH-1:0]
[DATA WIDTH-1:0]

12 endinterface

bus addr;
bus wr data;
bus rd data;

int DATA WIDTH=16) (input clk,

input rst n);

config dbf/L[FEFF 7 Hi LS4 LAY interface

KFE 925

uvm config db# (virtual bus if# (16, 16))::set(null,

685

"uvm test top.env.bus agt.mon",

"Vif"

bif);



uvm_config db# (virtual bus_ if# (ADDR WIDTH, DATA WIDTH)) ::get(this, "", "vif", vif)

sequencef] Ll [E] A7 1552 8{ A transaction :

5 sE  9-26

class bus_ sequencer# (int ADDR WIDTH=16, int DATA WIDTH=16) extends uvm_sequen cer # (bus_ transactior

RESEULHZEEABINNZE - AR RN 2 S EABOATNZEL - (HEUVM factory LA SRS EU L FRIBLAS
- s BAOAEY M HYagentiE X

KEEE 927

class bus agent# (int ADDR WIDTH=16, int DATA WIDTH=16) extends uvm_ agent ;

1£ 75 BHagentis] B] DU IR AN N E0ARBHESE -

KhdiEs  9-28

bus agent Dbus agt;
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{ERAESRBUERS > DAURFE ISy ZEULE

A sE 9-29

bus agt = bus_agent# (16, 16)::type id::create("bus agt", this);
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9.4 IEERIENE /R RIS ER

*904.1 FHTenvilVyEH

AU BYSEEE TAPDNER > — @B (block level » AFTIPIA] ~ unitZlnl) 3Rk > 28R 2] (HFEA
SOCZA) Bk » —NRHVE R FEITENS - Zor Rl I NIRRT R HY » B MEBIT & —EMI RIS - EE S MERSE
— L IHEIE N A TITT o BRI IESE RS - FFEMEE D AT HVIRIL -

AT RN > BokFot R 1k 7 = MR AE9-1F -

chip

688



F9-1  AA =S8 ] 5 h

X =R BIIRIERS - 735145 H CHYdriverMlsequencer » ANE9-2F7R
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reference model (A, B, )

env(A, B, ©)

scoreboard (A, B, )

in_ agent out agent
sequencer (A, B, O) (A, B, O)
driver monitor monitor
A A
: 4
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E9-2 AR R IHIE-TF S

LR FANGGIERS - 05K HenvZ i BIRVEE A - AR BARICHHydriver /3 HIHUH A E S Hi agthVis_active 2]
AE9-3F7~ °

FADWELED-3 » & Bllo_agt (A) Ali_agt (B) P& RMIHYER—#EL > 15 2 » “ANIZE[E—agent « EBBIHI0IE
if - i_agt (B) #BCE Mactivet =, - 1EE]9-3rF Hific & passivel =, - #iflic & FpassivetZ = {Yi_agt (B) HAlo_agt (A) 5E4¢—
R EIRIE—REC » WML H EREHtransaction © BGE Ui » HSZA] LU agt (B) HUF » model (B) AVEHERHo_agt (A) -
o_agt (B) Hli_agt (C) W ZFEREAIFN - BUH I'i_agt (B) Hliagt (C) WY HAFIEF S AEI9-4FT7 ©
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chip env

env(A) env(B) env(C)
model scb model scb model scb
— — —
(T) (T (T) (T) (T) (f )
1 agt o agt 1 agt o agt 1 agt o agt
drv mon mon mon mon mon mon
A A A A A A
\4
' DUT | ' DUT | ' DUT |
@) | ' ®) ©

_________

_________

Chip DUT

_________
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B9-3 %h AR HiETE —
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chip env

env(A) env(B) env(C)
model scb model | model
(A) (A) (B) (C)
4 Y Y
scb(B) scb(C)
1 agt o agt & ?
sqr (A) (A) P T
(B) (©)
drv mon mon mon mon
A A i A
Y
DUT!  {DUT! ' DUT |
A @B (O
Chip DUT
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H9-4 SR ERIEEFE =

FESIEFE T - B MEREIE IR B A Heenv NI analysis_portF T-4dlERud » /80— analysis_exportFH T4k
A+ fEenvirik Ein_chip T HERIA FHVETEARIR |

KEHE 9-30

{4 i src/ch9/section9.4/9.4.1/ip/my env.sv
4 class my env extends uvm env;

11 bit in chip;

12 uvm_ analysis port# (my transaction) ap;

13 uvm_analysis export# (my transaction) i export;

24 virtual function void build phase (uvm phase phase);
25 super.build phase (phase);

26 if(!in chip) begin

27 1 agt = my agent::type id::create("i agt", this);
28 1 _agt.is active = UVM ACTIVE;

29 end

38 if(in_ chip)

39 1 _export = new ("1 export", this);

40 endfunction

45 endclass

46
47 function void my env::connect phase (uvm phase phase);
48 super.connect phase (phase);
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49 ap = o_agt.ap;

50 if(in chip) begin

51 1 export.connect (agt mdl fifo.analysis export);
52 end

53 else begin

54 1 agt.ap.connect (agt mdl fifo.analysis export);
55 end

61l endfunction

.

{Fchip_envrft » 52ffl{kenv_A ~ env B ~ env_C - [Ffenv_Bf{lenv_ CHJin chipi&E N1 » - ffenv AfJapl15env BAYi exportfHiE »
Ftenv BiYap5env CHYI exportfHiZEHz :

KEEHE 931

N i src/ch9/section9.4/9.4.1/chip/chip env.sv
3 class chip env extends uvm _env;

4 ‘uvm_component utils(chip env)
5

6 my env env_A;

7 my env env_Bj;

8 my env env_C;

9

16 endclass

17

18 function void chip env::build phase (uvm phase phase);
19 super.build phase (phase);

20 env_ A = my env::type id::create("env A", this);
21 env.B = my env::type id::create("env B", this);
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22 env_B.in chip = 1;

23 env. C = my env::type id::create("env C", this);

24 env _C.in chip = 1;

25 endfunction

26

27 function void chip env::connect phase (uvm phase phase);
28 super.connect phase (phase);

29 env_A.ap.connect (env_B.1 export);

30 env_B.ap.connect (env C.1i export);

31 endfunction

FE19-3 S FRI9-4FF R PR H LIS & 5 E IR - AEEIOSF R T | & env: A RHRRE » T4
envA .00k Banalysis_port fzanalysis_export » FEERE & EALL o (HE » S EIEEFH A E-4FTRAVIGITE LS o

HAIIE T & K T 7T A #imonitor, A — AL AL LT Ut Hedy i

C AR RIS G ISR B A BAE AN, TAAZMEEN FTHE O BELE S TFAEL. wANBIEELTB, mBRLZER T
Ve, ARLBARAKEN IR RN, TESBYER, AR LTAKENGHIER GG, 12 2B v 3351 M8 3%,
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*9.4.2  E{Fas AV E

1 bR A FRAE BB - ROk MR S ENSTEBER N - EEREITAN  THEE
CHREEL R, - OEREE S AT (P 2 B ERERIE MR - JIFE0-SFF 7 -

FEET-151 > bus_agt@{Eenvity—&B 1Y o HEME-5u]DIEH » AN —Penvie A oJEHM - KL > A TRETEH
M TSRS - B 7-17Tbus_agth/iZ MenviiEEbase_testHd » #1E9-6F7/

bus bus bus
agent agent agent
data DUIT data DUT data DUT
— e —
(A) (B) (C)

a) PR a2k

F9-5 MALSRF| G 98 R EHET B
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bus
agent

!

v

- bus <
arbitrator

daf

chip DUT

b) B B b

KH9-5 (%)
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base test
env
reference
»  scoreboard
model
bus agent in_agent out_agent
Sqr sqr
drv mon drv mon moin
N o i
Y Y
IHIT

H9-6 Febus_agtMenvy #5 F|base_test

Sbus_agtN N HEF Fastill - EREBRRIRILNS - B METVE & BEF FEA! - IR - 3 i fEenv i SL B b3 728

fRAL
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KEEHE 932

class my env extends uvm_env;
reg model rm;

endclass
function void my env::build phase (uvm phase phase);

super.build phase (phase);
rm = reg model::type id::create("rm", this);

endfunction

HEARIELHlenv i BIHVEH - B A RE Eenv i SLPI LA FastA iRy « B MEEEVE & B RIEHIE - AARY(RIEHAE ATRE
J2'h0000 - [MBHY{RIEHIAEE 14000 » CHIfRIEHIALZE D000 (EI16ALMAEH S L THHAAEIESR ) o AR envIAIBIME T
FastEtd > Hi A TR e - A REfE e HURAEHIAERY » (NIE - (R AIGIE N - FFHEAN7.2.379H 4+ > FEbase_testt SLBi{b3y

Festafl > frenvh i E — e e BTG ST » fEbase_testrH Y ENR(E ©

N TAEG R FAlE st > FRB A — Y & (Fas ey

Ch%FH 9-33

{4 i src/ch9/section9.4/9.4.2/chip/chip reg model.sv
4 class chip reg model extends uvm reg block;
5 rand reg model A rm;
6 rand reg model B rm;
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7 rand reg model C rm;
8
9 virtual function void build();
10 default map = create map("default map", 0, 2, UVM BIG ENDIAN, O0);
15 default map.add submap (A rm.default map, 16'hO0);
21 default map.add submap (B rm.default map, 16'h4000);
27 default map.add submap(C rm.default map, 16'h8000);
28 endfunction

31 endclass

XA E e A T L FE A S A A SR B a R R IR B RS MRS T VIR - AL RarrastiBlny 5
A ST A VTR S ERAF Featifd —2 o LS iYreg modelf)7.2.3 Ty ZF fFasti il -

fEchip_env P SERIb LA F R > FERFS AR B FEs AR TR PR (E 25 &5 PenvAYp_rm

KRiFsHE 9-34

i src/ch9/section9.4/9.4.2/chip/chip env.sv
21 function void chip env::build phase (uvm phase phase);

22 super.build phase (phase);

23 env. A = my env::type id::create("env A", this);
24 env. B = my env::type id::create("env B", this);
25 env_B.in chip = 1;

26 env. C = my env::type id::create("env C", this);
27 env_C.in chip = 1;
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28
29
30
31
32
33
34
35
36
37
38

bus agt

bus agt.

chip rm

chip rm.
chip rm.
chip rm.
chip rm.
reg sqr_
env_A.p
env_B.p
env_C.p
39 endfunction

= bus_agent::type id::create("bus_ agt", this);

is active = UVM ACTIVE;
= chip reg model::type id::create("chip rm",

configure (null, "");

build() ;

lock model () ;

reset ();

adapter = new("reg sqgr adapter");
rm = this.chip rm.A rm;

rm = this.chip rm.B rm;

rm = this.chip rm.C rm;

this);

A SRS - B MR TP AR E9- TR -
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chip reg model
reg model C rm

reg model B rm

chip env

|

|
reg model A rm ——p_rm env(A) p_rm (B) p_Irm ()
A
model model
model sch
—> (B) (C)
(A) (A)
5 . l
¥ scb(B) sch(C)
bus agent 1_agt 0 agt - T
(A) (A)
sqr i 0_agt 0_agt
(B) (€)
drv mon drv mon mon mon mon
A A A A A
. Y
[ | (. 1 T
: bus : : DUT : : DUT ! : DUT :
| arbitrator | | (A) | | (B) | |
PR T | e = . I =
Chip DUT
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BH9-7 WmANFERZERGERE BRNEETFS
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9.4.3 virtual sequence5virtual sequencer

WF9.4. TR K15 - B ME B virtual sequencer 7y PRRPE N » —Fpg Had TSR - RRER TR 2 5 555h—
MR A TR EAL R 2enl - B RV AR EBMICH virtual sequencer » [G# R Z AT HYvirtual sequencer - BAICH virtual
sequencerHE AL RAVEGIERF A - ALl A NZAEenvA SL5{ Lvirtual sequencer » [N 1%{Ebase_testdH 5L o AREHRLL
EREETE R NIRRT LUE Y virtual sequence T DL TR H R HIE8AE 1 o

B > 9412 PMEFAIEIT - FAHYRELE R AT A — a5 E A - d1EI9-8Fn
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chip

N |+ T |«

K9-8 EAH ZAMANER

DHIF 73 Al 5 i AREH o RN/ Hvirtual sequencert » NiZELE A ~ DRIFHYsequencer o [RIFEA ~ DFIFvirtual
sequencerseNEE ELFEH T0F JIRIERY © LieEEB ~ C ~ EXMENNEESUAZA ~ D ~ FAXFERYA S ABER » 45— HE7F Hvirtual
sequencerf{fbase testtPSZI(L o FEEF P BE T H 2 /Y virtual sequencer e

Syvirtual sequencerff Yof N HY /& virtual sequence » #E i > virtual sequence®[S{f Fuvm_declare p sequencer’zZ K45 i€ sequencer °
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X Eesequencer(EASRIIEFAER » HEAE R FARAANFAE - FrllX L virtual sequence LA T8 R JAIHEILE

AR A sequence 1] LLE FEH T8 R AIHYISILE ©

—FhA0A ~ DRIFZCRERY 5 Adify 4 i A sequence (2 virtual sequence) > LAY sequence Il » FERAER LA AT DUXHE(H
HE :

CFHE 935

class A vseq extends uvm_ sequence;
virtual task body();
A seq aseq;
‘uvm_do on(aseq, p_ sequencer.p sdr)

endtask
endclass

O R PR ERE

CRFE 9-36

class chip vseg extends uvm_ sequence;
virtual task body();
A seq aseq;
D seqg dseqg;
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F seq fseq;

fork
‘uvm_do on(aseq, p_sequencer.p a sqgr)
‘uvm_do on(aseq, p_sequencer.p d sgr)
‘uvm_do on(aseq, p_sequencer.p f sqgr)

join

endtask
endclass

AR B eslic B HUsequence © X Ffisequence—fTE & W AT F5 E transactionzEHY o 415X Eosequenceffiildl FHYFZ @ 7
T EERN

hdiEs 9-37

class A cfg seqg extends uvm_sequence;
virtual task body();
P_sequencer.p rm.xXxXxX.write();

endtask
endclass

BB AE R R > FEEMAA TR TUE N

ChiFs 9-38
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class A cfg seqg extends uvm_sequence;
A reg model p rm;
virtual task body();
p_rm.xxx.write();

endtask
endclass

FEREER I DA N R G HUSEE

hiEs 9-39

class A vseq extends uvm_sequence;
virtual task body():;
A cfg seq c_seq;
c_seqg = new("c _seq");
C_seg.p rm = p sequencer.p rm;
Cc_seqg.start(null);
endtask
endclass

SR P A N RS 5]

CREiFEHE 940

class chip vseg extends uvm sequence;
virtual task body();
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A cfg seqg A c_seq,

A c seqg = w("A c seq");

A Cc seqg.p rm = p sequencer.p rm.A rm;
A c seqg.start(null);

endtask
endclass

bR T XL A =0 AR DL 7. 8. 1T i T get_root blocks>K3R{G: = 7E.55 7 2L » root block A2 ML A
FaZliFEget root blocksE 42 T A e ZEoK o A 852 find blocks ~ find block ~ get blocksfIget block by nameZfFpi¥ » XEHEAH ——

g
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F105E UVMELLNH
10.1 interface

10.1.1 interface~ZEidriverdy &L THEE

FEZRIFTAMIBT5 - interfacefYiE XENIEFE A - HUEHAIHIE X 1 Mogic KAV & E.

KEEHE 101

interface my if (input clk, input rst n);
logic [7:0] data;
logic wvalid;

endinterface

B2 5P _EinterfaceAEMMN S B A (E4IL - fEinterface 7] DUE AT 5 e0ET © BRIt 240 > A7) DifFinterfaceH (i Falwaysih
/&) flinitialiE &) o
FIA S HEEIER O » 40USB3.0 ~ 1394b ~ Serial ATA ~ PCI Express * HDMI ~ DisplayPort » 3EEN & LA THY - = AT HifY -

DU — 8t EE A B > TS RRNAY SIS - XL BT R R ads A & A R HUREX 8bit Mbit0 EIIbit TR A ik 25 - T2
20— EHIREG » 208b10bgRED » I RIG R AR 8bit AR LA1Obits e - MM AT LASS f&SchE (5 Sy nT S -
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MBIt 10bithy F L 2 [ JAVRASERL » M Kt > A DU Edriver P Sg X Rt - R 1THVE RN AN EIHE I L -

5% 10-2

task my driver::drive one pkt (my transaction tr);
byte unsigned data gl];
bit[9:0] datalOb gl];
int data size;
data size = tr.pack bytes(data q) / 8;
datalOb g = new[data size];

for(int 1 = 0; 1 < data_size; 1i++)
datalOb g[i] = encode 8blOb(data gl[i]):
for ( int 1 = 0; 1 < data size; 1i++ ) begin

@ (posedge vif.p clk);
for(int 3 = 0; j < 10; Jj++) begin
@ (posedge vif.s clk);
vif.sdata <= datalOb gl[i][Jj];
end
end
endtask

RARES p_clHFEATATIT R - is_clom B fTRIRTE: - [BE RAIET 0[5 -

X el 5E & ] DU Einterfacer P SERY o FT T 8b10bEEHATEN(FIE ] THERERANILE - M52 BR— M always HIZF -
Rl ] DAAE interface # {5 Falways B 4] -

KEEHE  10-3
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interface my if (input p clk, input s clk, input rst n);
logic sdata;
logic[7:0] data 8b;
logic[9:0] data 10b;
always@ (posedge p clk) begin
data 10b <= encode 8bl0Ob(data 8b);
end
always(@ (posedge p clk) begin
for(int i = 0; 1 < 10; i++) begin
@ (posedge s clk);
sdata <= data 10b[i];
end
end
endinterface

N - B driver v DU G Zf Fllinterfacefy J+ {742 1 _ER[IH]

KhS/E% 104

task my driver::drive one pkt (my transaction tr);
byte unsigned data qgll;
int data size;
data size = tr.pack bytes(data q) / 8;
for ( int 1 = 0; 1 < data size; 1i++ ) begin
@ (posedge vif.p clk);
vif.data 8b <= data qg[i];
end
endtask
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& 1 {Einterface 1 {5 HalwaysiZ ) oh » 25{blassignZg 78] #] 0] LA {E interface H{H H

CFE  10-5

interface my if (input p clk, input s clk, input rst n);
assign data 10b = (err 8bl0Ob ? data 10b wrong : data 10b right);

endinterface

fEinterface 74 7] ASL Y b  AMinterface » 1IN BB - B T-8b10bFEH2 — MLEARILAVINAE » A LUK EATHAE— P interface
SEEN

A% 10-6

interface if 8bl0b();
function bit[9:0] encode(bit[7:0] data 8b);

endfunction
function bit[7:0] decode(bit[9:0] data 10b);

endfunction
endinterface

IR AT interface S X N Hyinterface » 318 FH H R A ek %
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KEEHE 107

interface my if (input p clk, input s clk, input rst n);

if 8bl0b encode if();
always@ (posedge p clk) begin

data 10b <= encode if.encode (data 8b);
end

endinterface

XAHTI AR interface SDUTIRAL A E(THEE - B HEN TIRE USRI =AM - SAEs] 7 —DEERrIER - £5H
AT LSRG interface F T-2h5 > AEHMITE F1 - 41— A 10bF8bERMSHYIE 1 - w] DASLEIEE TR -

interface 1] DA driverfiifR %2515 » (HEFHABE(CE driverfli T B VS - interface HiE A T— S RERAVE#L > 41 L atHy
8b10biL L ~ SHJETRRiLEE o X HEIEZE Stransaction5E £ LR °

(i Finterface (X driverffy 55— 1~ fA 2 7T DAikdriver M JEE FE B A AR AA B Hh gt oK » SEINEE TRAB = 2R « 55 N
WA SRR B A interface - X ANHRIEERTRARAVEE) - AhS/5510-3 R interface[ysdata ~ datalOb -~ data8bHV(Z 521
KA - N PUEAEER PR AEEEETIES - MR8b10bZwiSHY LIEEEdriver N 52 pHY » #i 5
interface 1 A datal 0b=E sdata » A 2 Bz [G VR E S — e A=A data8bHY(E B (FRIFRIE(T H T EMGRERIRNY ~ Bk
B Slldriverh 19 ERME L SHAEE SR ) XS IR o PR B AR RTLAY I - e fEdriverfy i i -
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AL > A Hinterface 5 X LG - NSRRI AE X LR S A A B JUTAR S RAl « 404435 —18b10bFEHLAy 515
7 E EinterfacetP A — MR izerr_8b10b » fRIFLLANG AL HEIE A E [MEdE L AT REEE -

AR A R A driver SERRY - APIFFERE » — 2 IEF fYdriver P i AR & driverfVARR(RS 2 EHWE— 28
S driver o R FRAY driver(s H factory L fil| S &k -

T WA A RESS I HAY » AHEESK - TEinterface FSCIIFEHIREB AR TR » X— A7 2 IRt H 53 -
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€10.1.2 A 2SI

AERAEV & P IR EAR R LRI o mTERFEE =F > F— M2 AEA RN B B FHERAE > ERAER—NA
PP ORI AL « fE—LERN A > JIHDMIPR T - HEIGRINAME SERIEL X (B0 BRI PERIVE(EIM (L - B
T A BINAA B 7 HER ARG > W s ZAE A [FIR (1] S B A [E] A e

5~ R PRAE F— M B e R TS MU < 5 AR R FHPLLA= A - (ERPLLIER R— TPt &7
TR » TR — Bt - (XA - H SRR — B - IR S WX B B - 7 253 0 AT
RIS A i -

B MR AR BRI ARG - ER TSR LA ARSIV B > 50 OPLLAERIRSHIIITH « N TR X Bl R H N AR
SR B2 > SRR — AT AL © PRIt SN o FEIER LIRS - Bg EPLLEEHFERIN A [ERAESPRER T » PLL
HYBRARR SR AR I W PR 30 (AIERZ) ZRAE - A B 2TMAVHT Fi T REAE26.9M~ 27 IMZE L » 0y 152X Fh2E Ak
AR — AT A A -

ERFEIAE AT - W3R fEtop_tbr STFY :

ChgFH  10-8

initial begin
clk = 0y
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forever begin
#100 clk = ~clk;
end
end

DRI PSR EEHY » AL FRYSEBUT R - QIR EE SIS —Firal B e w1 DURE BRI SR pl— S

g sE 109

“ifndef TEST CLK
"define TEST CLK
initial begin

clk = 0y

forever begin

#100 clk = ~clk;

end
end
‘endif

IR ERE bl Sz it inludey 5 2 EL & (Etop_tb

CgFE  10-10

module top tb();

"include "test clk.sv"
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endmodule

HFRE A IR, - HEEEH RS PMest_clk. vILFFRRIA] « A5 EUR VeriloghE AV IE V- & 42 5 I FIHIEDE -
PR 1 AU Verilog WAy 200N ZESRBL SR —Fira] R Bh > mT LA Fconfig db » AR G i BT R E R -

ChgiFs  10-11

N4t src/chl0/sectionl0.1/10.1.2/simple/my casel.sv
35 function void my caseO::build phase (uvm phase phase);

42 uvm _config db# (real) ::set(this, "", "clk half period", 200.0);
43 endfunction

frtop_tbfiE Fconfig db - ¢ getfGEI U ENYEH -

5% 10-12

A i src/chl0/sectionl0.1/10.1.2/simple/top tb.sv
36 initial begin
37 static real clk half period = 100.0;
38 clk = 0;

39 #1;

40 if (uvm_config db# (real)::get (uvm root::get (), "uvm test top", "clk half period", clk half pe:
41 ‘uvm_info ("top tb", S$sformatf("clk half period is %0f", clk half per iod), UVM MEDIUM)

42 forever begin
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43 # (clk_half period*1.0ns) clk = ~clk;
44 end
45 end

EXFPEBER T » (B 7 3.5.6 TTRTH AV E B 2RAYFRAT - my_case0H Hyconfig db @ : setHALKRILEEFE - XE—MEE
ZHHCOCHZSE - (B2 EIEEHX N ZSEEFtop_tbr » A& Fmy_case0 o HT-config db : * setZAEORTZIFAIT » MR
config db : : gettTfEONSZIFTT » AP L AIRETAS R BEAVEME » Frli{Etop_tbH » FEconfig db : © getii A 1M (R SR AL AV LR

X AR i AT AR SRy O 20U A S — e AR o s AR RN > R LAEE AT AR

CEHE  10-13

4 i src/chl0/sectionl0.1/10.1.2/complex/top tb.sv
36 initial begin

37 static real clk half period = 100.0;

38 clk = 0;

39 fork

40 forever begin

41 uvm_config db# (real)::wait modified(uvm root::get (), "uvm test to p", "clk half perioc
42 void' (uvm_config db# (real)::get (uvm root::get (), "uvm test top", " clk half period", «
43 ‘uvm_info ("top tb", S$sformatf("clk half period is %0f", clk half p eriod), UVM MEDIUM,
44 end

45 forever begin

46 #(clk _half period*1.0ns) clk = ~clk;

477 end

48 join

49 end
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AE A B o] DAREE S (8] 28 6 7 1% B [E Y I

5% 10-14

N i src/chl0/sectionl0.1/10.1.2/complex/my case0.sv
44 task my case0::main phase (uvim_phase phase);

45 #100000;

46 uvm_config db# (real)::set(this, "", "clk half period", 200.0);
477 #100000;

48 uvm_config db# (real) ::set(this, "", "clk half period", 150.0);
49 endtask

{BZ - (X Ficonfig dbHy 5 ZURMESCHIEE =Afral 200yl « SESCINEE = Mpirfgh - wJ DAL IR E— PRz -

KhgE%  10-15

N i src/chl0/sectionl0.1/10.1.2/component/clk if.sv
4 interface clk if();
5 logic clk;
6 endinterface

fEtop_tbrP SEBIERCMEL - FHAERR I PREyt 5 DAL MRV G251 H -

5% 10-16
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i src/chl0/sectionl0.1/10.1.2/component/top tb.sv
27 clk if cif();

31 dut my dut(.clk(cif.clk),
32 .rst n(rst n),

N A AR Muvm_component)R 4= —N25

ChgiFHE 10-17

4t src/chl0/sectionl0.1/10.1.2/component/clk model.sv
4 class clk model extends uvm component;

5 ‘uvm_component utils(clk model)
6
7 virtual clk if vif;
8 real half period = 100.0;
14 function void build phase (uvm_phase phase);
15 super.build phase (phase);
16 if (luvm config db#(virtual clk if)::get(this, "", "vif", vif))
17 ‘uvm_fatal ("clk model", "must set interface for vif")
18 void' (uvm config db# (real) ::get(this, "", "half period", half perio d));
19 ‘uvm_info ("clk model", Ssformatf ("clk half period is %0f", half peri od), UVM MEDIUM)
20 endfunction
21
22 virtual task run_ phase (uvm_phase phase);
23 vif.clk = 0;
24 forever begin
25 # (half period*1.0ns) vif.clk = ~vif.clk;
26 end
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277 endtask
28 endclass

fEenvih » SCHIMEIEE ¢

A% 10-18

i src/chl0/sectionl0.1/10.1.2/component/my env.sv
4 class my env extends uvm env;

10 clk model <clk sys;

20 virtual function void build phase (uvm phase phase);
28 clk sys = clk model::type id::create("clk sys", this);
33 endfunction

38 endclass

FERAPE AT 20 IR B T — 1> componentt © {EFFESH AV FIERI > HFFE Mclk_modelJRE— Sk -
PRI HERTHY S T S AL - {5 ] factory LRV EE ERIIRE Rfclk_model FI#HYZSERE I o XM > o] DURFI g E VR
TEEATTH -
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10.2 layer sequence

*10.2.1 & Zksequencey AL

TEM LR T DUKMNEEREENE - 25 EAFIPHE - UDPHE, ~ TCPESE - IE LS EIP A Smact] -
my_transaction (mactl) fERICHELEE N T NaE4%HIPEAYE X

CEEHE  10-19

i src/chl0/sectionl0.2/10.2.1/ip transaction.sv
4 class 1ip transaction extends uvm sequence item;

5
6 //ip header
7 rand bit [3:0] wversion;//protocol version
8 rand bit [3:0] ihl;// ip header length
9 rand bit [7:0] diff service; // service type, tos(type of service)
10 rand bit [15:0] total len;// ip telecom length, include payload, byte
11 rand bit [15:0] iden;//identification
12 rand bit [2:0] flags;//flags
13 rand bit [12:0] frag offset;//fragment offset
14 rand bit [7:0] ttl;// time to live
15 rand bit [7:0] protocol;//protocol of data in payload
16 rand bit [15:0] header cks;//header checksum
17 rand bit [31:0] src ip; //source ip address
18 rand bit [31:0] dest ip;//destination ip address
19 rand bit [31:0] other opt[];//other options and padding
20 rand bit [7:0] payload[];//data
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60 endclass

LUK A I IPE R AR macl Y D) o BIAE ZRAE A Y mac il iR E TP b F2 45090 - X FF %2 mactlploadfy
1B :

fCgFE 10-20

virtual task body();
my transaction m_tr;

repeat (10) begin

ip tr.dest ip =

= 'h10000; })
m tr = new("m tr");
assert (m tr.randomize());
{m tr.pload[1l5], m tr.pload[1l4], m tr.pload[1l3], m tr.pload[l2]} == 32 'h9999;
{m tr.pload[19], m tr.pload[1l8], m tr.pload[l7], m tr.pload[l6]} == 32 'h10000;

‘uvm_send (m_tr)
end
#100;
endtask

fip_transaction&[1H LI h - AER B H i — I T4 - B BB T4 S —{Emy _transactionfpload FIHIAL B -
T — A/ IO S s AT AR S > H 2 IR » BEZATE S T ip_transaction » Xt f25e 2 A DUEL -

CEiFHE  10-21
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Nt src/chl0/sectionl0.2/10.2.1/my case0.sv

19 virtual task body();

20 my transaction m_tr;

21 ip transaction ip tr;

22 byte unsigned data qgll;

23 int data size;

24 repeat (10) begin

25 ip tr = new("ip tr");

26 assert (ip tr.randomize () with {ip tr.src ip == 'h9999; ip tr.dest
ip == 'h10000;})

27 ip tr.print();

28 data size = ip tr.pack bytes(data q) / 8;

29 m tr = new("m tr");

30 assert (m tr.randomize with{m tr.pload.size() == data size;});
31 for(int 1 = 0; 1 < data size; 1i++) begin

32 m tr.pload[i] = data gf[i];

33 end

34 "uvm_send (m_tr)

35 end

36 #100;

37 endtask

e Rtip_trSEBIME - I Frandomize S HFANIAL > FEMHIERHEII—ERYZR » BEVLSERLS - (£ Fpack_bytespli&lrh AT A 4N
e TR — e SE A F/ymy_transactionfypload AAREERTHRYE$ S T o (HEXMES RIS A E AR S - (RAIBEE
M—FPCRCEREATIIE L - AL FEER AR S

CEFHE  10-22
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virtual task body ()

my transaction m tr;

ip transaction ip tr;

byte unsigned data gll;

int data size;

repeat (10) begin
ip tr = new("ip tr");
assert (ip tr.randomize () with {ip tr.src ip == 'h9999; ip tr.dest ip = = 'h10000;})
ip tr.print();
data size = ip tr.pack bytes(data q) / 8;

m tr = new("m tr");
assert (m tr.randomize with{m tr.pload.size() == data size; m tr.crc er r == 1});
for(int 1 = 0; i < data size; i++) begin
m tr.pload[i] = data gf[i];
end
‘uvm_send (m_tr)
end
#100;

endtask

S H R TR S B 10-21 R EE301T > i Sip_transactionfH =3 3 Y EE25 ~ 281 T2 e A48t
my_transactiongfi7y o [FFEHY - IR NN145DUT IP checksum$f iz HYH,

&t

A E

ChgFH 10-23

virtual task body ()
my transaction m_tr;
ip transaction 1ip tr;
byte unsigned data qll;
int data size;
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repeat (10) begin
ip tr = new("ip tr");
assert (ip tr.randomize () with {ip tr.src ip == 'h9999; ip tr.dest ip = = 'h10000;})
ip tr.header cks = Surandom range (10000, O0);
ip tr.print();
data size = ip tr.pack bytes(data q) / 8;

m tr = new("m tr");
assert (m tr.randomize with{m tr.pload.size() == data size;});
for(int 1 = 0; 1 < data size; i++) begin
m tr.pload[i] = data g[i];

end
‘uvm_send(m_tr)

end

#100;

endtask

X U E 10- 211955261 T 5502717 Z [8)48 A— )X Theader_cksIEFENL{EAYIE ] o SmactHRAVAHS A T Z A 22
& o

RI%EFE10-21 ~ UEIE R 10- 2281 % fp 10-23 S L 5e 1A - ABAE A FERVITH G - BRI ARSAER ERTH T
I XRIEE A GH - EHESRENTTER N » —MINERN SRR SR — % 1 Smactl <A SRS —
I ERET > RFEX SR ARV R {Ebase_sequence ! o FEHTEMIHFINT » Mbase_sequence)k4:HriUsequence » FH-il 2 B G 4FHYER

T h—Fp7NZE 2 Flayer sequence © fEUHEFER10-219 » [F]—>sequence 4k | PR [F]HYtransaction » & XX PR
transaction [R5 MAIVEE £ (ip_transactionfE/ymy_transactionffJpload ) - (HERENTBAE—EH A EE - sFHIINEE M EN 5
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B —sequence 1T ALip_transaction » 554 sequence 15T A=my transaction o HiiE R AERYip transactionXE 45 fEE o X e

layer sequence °
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*10.2.2 layer sequencef{J : {7

F=4:ip transactionfysequencel [N :

KA 10-24

i src/chl0/sectionl0.2/10.2.2/my case0.sv
4 class 1ip sequence extends uvm sequence # (ip transaction);

20 virtual task body();

21 ip transaction ip tr;

22 repeat (10) begin

23 ‘uvm _do with(ip tr, {ip tr.src ip == 'h9999; ip tr.dest ip == 'h10000;})
24 end

25 #100;

26 endtask

27

28 ‘uvm_object utils (ip_ sequence)

29 endclass

HAHN HYsequencerdll |~ -

CREE 10-25

N4t src/chl0/sectionl0.2/10.2.2/ip sequencer.sv
4 class ip_ sequencer extends uvm_sequencer # (ip transaction);
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5
o function new(string name, uvm component parent);
7 super.new (name, parent);

8 endfunction

9
10 ‘uvm_ component utils (ip sequencer)

11 endclass

X Psequencerfs ZAEmy agentf SLFIE > FEXFPEILT > my_agent 5 - {~sequencer

LS5 10-26

4 i src/chl0/sectionl0.2/10.2.2/my agent.sv
23 function void my agent::build phase (uvm phase phase);

24 super.build phase (phase);

25 if (is_active == UVM ACTIVE) begin

26 ip sgr = 1p sequencer::type id::create("ip sqgr", this);
27 sgqr = my sequencer::type id::create("sqr", this);

28 drv = my driver::type id::create("drv", this);

29 end

30 mon = my monitor::type id::create("mon", this);

31 endfunction

Hifsi Flayer sequence » Bz~ AY n] e 40{nSHip_transactiongEHE AT 25T 4= my transactionfYsequence » H]Tip transactionfgfH—
Yy _ y_ _

“sequencel™ A HY o fE{fjdriver M sequencerdkH{transactionfy /5=, » fEmy_sequencer I A—P g > FHRFESLEIME -
REEs 10-27
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N4t src/chl0/sectionl0.2/10.2.2/my sequencer.sv
4 class my sequencer extends uvm sequencer # (my transaction);

5 uvm_seq item pull port #(ip transaction) ip tr port;
11 function void build phase (uvm_phase phase);

12 super.build phase (phase);

13 ip tr port = new("ip tr port", this);

14 endfunction

17 endclass

FEmy_agenttf o REXC i CURTip_sqrifyAH SR CHEREE—E -

ChSEs  10-28

N4t src/chl0/sectionl0.2/10.2.2/my agent.sv
33 function void my agent::connect phase (uvm phase phase);

34 super.connect phase (phase);

35 if (is_active == UVM ACTIVE) begin

36 drv.seq item port.connect (sqr.seq item export);
37 sqr.ip tr port.connect (ip sqgr.seq item export);
38 end

39 ap = mon.ap;

40 endfunction

2 JGAEF= A= my _transactionf{Jsequence :
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CREEHE  10-29

i src/chl0/sectionl0.2/10.2.2/my case0.sv
31 class my sequence extends uvm sequence # (my transaction);

37 virtual task body():;

38 my transaction m tr;

39 ip transaction ip tr;

40 byte unsigned data gl];

41 int data size;

42 while (1) begin

43 p_sequencer.ip tr port.get next item(ip tr);
44 data size = ip tr.pack bytes(data q) / 8;

45 m tr = new("m tr");

46 assert (m tr.randomize with{m tr.pload.size() == data size;});
477 for(int 1 = 0; 1 < data size; i++) begin

48 m tr.pload[i] = data g[i];

49 end

50 ‘uvm_send(m tr)

51 p_sequencer.ip tr port.item done();

52 end

53 endtask

54

55 ‘uvm_object utils(my sequence)

56 ‘uvm_declare p sequencer (my sequencer)

57 endclass

H T B2 Elsequencersi {Yip tr port » fr L3 (fi Fdeclare p sequencerZ= A HHsequencer © X >sequenceff ik 7 — N LIEIEEF
Hysequence » (RN EFEZRTZMip_tr_port{GE[3HrHYip_transaction » XIS Tdriver Y LIRIEEF < HHTI&E T LIRIERF - FrAAHEE
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FH e i objection » objection®fFip sequence P2 -
G BHEEX P sequence o 1] DU{F Fdefault_sequencefJIE =

CHEEH 10-30

N4t src/chl0/sectionl0.2/10.2.2/my case0.sv
70 function void my caseO::build phase (uvm phase phase);

71 super.build phase (phase);

72

73 uvm_config db# (uvm object wrapper) ::set (this,

74 "env.1i agt.ip sqgr.main phase",
75 "default sequence",

76 ip sequence::type id::get());
777 uvm_config db# (uvm object wrapper) ::set(this,

78 "env.l agt.sgr.main phase",

79 "default sequence",

80 my sequence::type id::get());

81 endfunction

7, 0] DL{eE F default_sequencelYTE R, @ HitE Evsqril EL4275 5k 51 25 &= 15 A FH N Y sequencer :

CgFH 10-31

class caseO vseqg extends uvm sequence;
virtual task body():;
ip sequence 1p seqg;
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my sequence my_ seqg;
fork
‘uvm_do on(my seq, p_sequencer.p my sdr)
join none
‘uvm_do on(ip seq, p_ sequencer.p 1ip sgr)
endtask
endclass

LIS EFERCRCE R B AT » HEEE 7 cre_sequence » F-{Fmy sequecer FJ=7) o MLATip sequencer F{RIRE

2B

ip_sequence » RNEZEN

W EERE N checksum&E 1RAHUINET » th 2 FEE % 17 cks err _seq * Jf-{Fip_sequencer |- /Z%f > FLifmy sequencer |2 ZHYE

my_sequence > szl e

layer sequenceX T F-E K = EERE A% « 4£ E—"TiH1 > layer sequence FUZ i[RI — ek - 558 0—TfeRlig 24
base_sequence ' B pRE/TSS o FEX M- > FHEEbase_sequence - layer sequencef XA A E VLT o (HE Y RIETIERE & /0T -
layer sequence = Z VAT H HAL TS « 7R RAIRYIIEF & » layer sequencefJh FHIFHE %
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*10.2.3 layer sequenceS5itry next item

F_E—"Ti » 520 my_driver{di fFiget next itemMmy_sequencer F15FIEHE

Ch/FHE  10-32

i src/chl0/sectionl0.2/10.2.2/my driver.sv
22 task my driver::main phase (uvm phase phase);

277 while (1) begin

28 seq item port.get next item(req);
29 drive one pkt (req);

30 seq item port.item done();

31 end

32 endtask

2.4 2TIHPREE G 4225 > Sget_next_itemAHEE - try_next_item B fIFREHT LRGN « AESLFRRIA G > try_next_item S5 2%

PR REget next itemX Mtry next_item :

ChFH 10-33

task my driver::drive idle();
‘uvm_info ("my driver", "item is null", UVM MEDIUM)
@ (posedge vif.clk);

endtask
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task my driver::main phase (uvm phase phase);

while (1) begin
seq item port.try next item(req);

if(reg == null) begin
drive idle();
end
else begin
‘uvm_info ("my driver", "get one pkt", UVM MEDIUM)

drive one pkt(req);
seq item port.item done();
end
end
endtask

BT ETIRIBIT - SEIATERIEM A req 2 [8] > my_driver S FTE[I—a]“item is null” > B driver;&H 155

transaction -

81100000: uvm test top.env.i agt.drv [my driver] get one pkt
166300000: uvm test top.env.i agt.drv [my driver] item is null
166500000: uvm_test top.env.i agt.drv [my driver] get one pkt

UVM INFO my driver.sv(39)
UVM INFO my driver.sv(24)
UVM INFO my driver.sv(39)

@ @ @

2imy_driver;z g 5 ¥ transactionit » & HEEAF— MR AHETZER— DR o FEFREE N > BRIESCEHINZER o A&

Y

X

FEIE S AR S T I 22 W2 S EUN Fradis o B0 2RI — N A 2 Atry_next_item - [fi{# F get_next_item  {H/Z1E

—JHGIRHY > try_next_item 82T HSCHYIFE ML © {5 Hget_next_items5 RN [a]RI -
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RO R EREE S EIHEAIRIE R BEE - MR i6% % — 22 IR 4fEsequence » XEEIHEA R EHYE K » I
AR Y CEIFCAS % #10-33 iy drive_idlet N1 % 25 BARREHE - A HIZADREERT )~ 2522 e Esequenceis A58
J& o AR RIS G FHARIRIE TR VAR « — IRk kIR A0E - SN REFE IR s 1 Rl AZE REHE - ST XMER - R
{5 Fget_next_item » FL 2 R DASAEATE [ H B (i e SR & 24 Y22 PR & iEsequence

—&drop_objectionf5Hdrain_time (1EZ35.2.477 ) AR BRI [A] B K & i ZE R BT HEsequence » {HZ FEHfsequence B 42 A Fg
{fetransaction T » FtLlmy driver o) A% B K IX £ X Bb 28 [R & #Esequence -

At USRI (A try_next_item £ RS 7% 52 10-241Jip_sequence 5 {Xh% 7% 5 10-290 my_sequenceF 5275 18 AT A IE - T
Llmy_driverh/i% — B S FHF 50 req » M-~ R % B AHSA EltransactionHI1F 58 © A2 FIRIHAE(T 2805 2

System Verilog/Z % I AN AT B © FTEF—PMINZIAERZ B - 7 T IAEX R ZHYZEM: » System Verilog{sf I [RIFERE
BEA] - B 10-1577R - IRl D5 it 2R ER oI (R - B[R N 5 LNFZIRYER o3 s [RIAE o FEnin ZIHY S A FEpr - driverd
SHEEFEJE FHitem _done » LUK 8 Ftry next itemis [E|5EEL N —{Mransaction < my sequencer— J5 [fj{#itry next itemZ5f— s [a]fE
FAh—J7 i Ffitem_done¥ 4 Z5my_sequence (Z5L | HAZREPAVEEL > M2 AImy_sequenceFifHytransaction . £ ffzdriveriX
ol)5eEE > m[ AP A N —Mransaction - Oy 77 - BN E & item_done ) o X EN{T 2 S try_next_item S — NS [R]FEUE ?
Jmy sequencelyFlitem donefJ{Z &, » [ Hisequenceri® AT =4k N —{Mransactionf 153K K x5 A2 ik transaction3Z 45 sequencer 2 35 2
s [E] 258 Rk Y - my sequenceli{Elitem donef » 7 [A]ip_sequencer’ Hiitem done(Z & » FH{#HFHget next itemFKHEL [ —item o
ip_sequenceriflitem donel % 45ip sequence © ip_sequencel/{Elitem_donef5 > 45 _E—uvm_do » FFEAE N —{uvm do > FEAEHHY
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item  _b-ix— bR AN M 52k -
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driver

my_sequencer

my_sequence

1p_sequencer

Ip_sequence

item_done(), try_next
item()

sequencer [ item 2% {7 1 %
H 3R, try next item & H 15
#] item., @(posedge clk)

# J ttem done, il try_
next item 51~ 1]

TEARB (A #E TR hE, H item
2y Al e AT REx g

TEAI TR, H item
EAFHPEZ A T sequence Y
item. ¥ item_done

F—~ uvm do £541, item
done(), get next item()

get_next_item {5 | T item,
MHEE, T—1Tvumdot:
HE item

SEF item_done,

%% U item done, il get
next _item 4 T H TR

TEAH (a8 - iGAT, H item
EAEHE LA T sequence |
item, SF{F item_done

o P
S item_done,

E—~uvm do &5, T
—~uvm_do UG, FE4HT
[ 1tem

51 ttem_done

SEff item_done

i [l 65 p il p+1 I il 4 p+2

i nt+l

! . >

il i t
1 6] 1 1 e i) i 2

n I} % #Y @ (posedge clk) -
) = £ . . 1=
driver | B £ 8|35, FF & try_next_ fry_next_item #8 3 item,

my_sequencer

my_sequence
Ip_sequencer

Ip_sequence

item()

THaG 9K zh

% item_done. il try_
next item ZF—J~H:f o]

e

S+1+F 1tem_done

1 ttem_done

S5 FF item_done

YFF ttem done

“51F ttem done

SEF¥ item_done

S5 1F item_done
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F10-1 layer sequence T #9item 2 A,

FERT [ FEpZE RN (B it [mlfEp+1H4AN )+ ip_sequencerflJitemZE {7 H L2 HEHE T » EEifmy_sequenceffyget next item{S:
P TEPE - HEILE > my sequencerfVitemZE {7 P AXIREZERY © driverZ HHtry next itemf{FiX- M [E]fE % Pimy sequencerflyitemZE
FNZE > TrEFKENull > driverf&Enullf5 - H4adrive_idle » BIZERE N — M PrHY B -

FES (A REpH1 45 2R (B i (e Ep2 46T ) my_sequence 42 R A BAVAHEE Amy_sequencerflYitemZEf¥ |« {HIZ LI
driverJf-/2 /4 [Almy_sequencerZ B4 > M2 T @ (posedge clk) HYIRZ

FEHIIZ] N — PP EFAEISR « fEn+ I ZIRYES [E]FE1 » driverH-4ftry_next_item - [LEfmy_sequencerlZF] [ 2X-MFK »
BRI ERVEF R RIEZER » HEMRIA L try_next_itemZEf5F—M] [E]FE o fEn+ 1B ZIAYHS [RIFE2 - driverftry_next_item¥[IE{FE] T

FEBE{transaction ©

M BT FE R IR S, - F B [A[E Tl Zlif driverfYtry next item E S & o 40N BAFENT (B fEpIE A » M2 En (B fEp+11F
H > HAEN (e fEp+20f » try next itemit B] DAFHmy sequencerfyitemZg (% 115 Fl]transaction ] - FEUVMH » X 0] DS E 55

uvm_wait_for nba region>Z3ZHf :

ChdEH  10-34

N i src/chl0/sectionl0.2/10.2.3/my driver.sv
23 task my driver::drive idle();
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24 ‘uvm_info ("my driver", "item is null", UVM MEDIUM)

25 @ (posedge vif.clk);
26 endtask
27

28 task my driver::main phase (uvm phase phase);

33 while (1) begin

34 uvm wait for nba region();

35 seq item port.try next item(req);
36 if (req == null) begin

37 dirve idle();

38 end

39 else begin

40 drive one pkt(req);

41 seq item port.item done();
42 end

43 end

44 endtask
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*10.2.4 RIS AR

T B luvm_wait for nba_regionfy 7 AEHE AR A - (HZEIHAZ 58BN TTE - U Eillayer sequence X%

T—F  WE10-2FTR -

PSS T > Mudp_seq titemEdriverf{try_next_itemAe S5 I E 75 222 [ FEAVIERT o HIEin—4>
uvm_wait_for_nba_region/% 4 FHAANY > FEEFIE N> - Hlayer sequencefZEUFFIE NI - AHNAH FRZE ARG o BOMEA T 26
BAFIEE AR -

i [R] R SR A Tritem_doneltry_next_itemiE (£ [E—IZIHGA A - X ST N EIEHYTES o AREESREN R FREA - 8

2 B R AN 2 (R]
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ER A EIL A

IS [ 1t INy

udp
seq

udp sqr Ip_sqr my sqr

B10-2 % Flayer sequence

ChdEs  10-35

driver

N i src/chl0/sectionl0.2/10.2.4/my driver.sv
23 task my driver::drive idle();

24 ‘uvm_info ("my driver", "item is null", UVM MEDIUM)
25 endtask
26

27 task my driver::main phase (uvm phase phase);

32 while (1) begin

33 @ (posedge vif.clk);

34 seq item port.try next item(req);
35 if(reg == null) begin

36 drive idle();
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37 end

38 else begin

39 drive one pkt(req);

40 seq item port.item done();
41 end

42 end

43 endtask

fEitem_done¥ RIS » 3R EITENE Mty _next_item » [ 254 F— MR EFHAERSHEEA - R R T  E10-1
T R E10-3FFR T -
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driver

my sequencer

my_sequence

Ip_sequencer

1p_sequence

item_done(), @(posedge
clk)

¥ )z item done, il try
next_item “— 1~ [ fill

(EAS S [ BB LR e
TAE PR Y

H: item

{EARHT (]
:EJA{'T:I'II 2 & {

item done.

-IRHT,

I item

I ttem
A ok
S e S &

[-—~ uvm _do 45,
item done(), get next item()

get next item {1} £ | item,

A7 s el
J1+f item_done

¥z item doue
next item %b 7

I | get
fEAR A

bR, F—~uvm_do
I item

(EASH] ) B is sy, I item
ZHEVPELAT ltE‘lll- T

item_done

,l‘-.'\_- Pt 1._ .
#1.f item_done-

F—4~uvm do 5, |
—A~uvm_do Jh, F=HEH

1Y item

L item_done

E1f item done

E10-3 453 K T transaction #9 24 5%,
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i) p [ S p+1 i il i p+2

R )R 1 [0 R 2

n 5 Z| 1Y) @(posedge clk . F gt
@iposedge clk) try_next_item {4 # item,

driver | B 28 | i5. JHUf try next G E
. | 3"] [.._ t H F . i JIQH-{H’{-{JJ
1item()

% ff ttem done. il try

,l,rl}..a- * |'_ i
- M Y17 item done
next item “§—~Hf[H] B

my_sequencer

my sequence 1Y item_done 7{¥ item_done
. . Ara s il Al g -
1p_sequencel 1+ item_done 1 1tem_done
1p_sequence %1 item done 1 item done

B10-3 (%)
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10.3  sequenceHy = A [m] &

*10.3.1 LBEDIRERYSEEL

FEREL PN FR i driverfglE— BT (8] [mIDUT & 25— 250U LB E 5 « X0 BE SIVE S HA RS B sa AR -
VTSI > Hofs F A transactiontl ) /& 3% i HY transaction °

KRR LBV E A PIRER » — TR AEdriversiSKB » driver i BTEAIF 4 » ik

/5% 10-36

task my driver::main phase (uvm phase phase);

fork
while (1) begin
#delay;
drive heartbeat pkt();
end

while (1) begin
seq item port.get next item(req);
drive one pkt(req);
seq item port.item done();
end
join
endtask
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FAN—FfEFEsequence LY > X sequence i —F R TEFRIERF HYsequence > X PsequencelBifaH TS > LT E A 25 B E
i > R — N OBVEH R A E

CEEHE  10-37

class heartbeat sequence extends uvm sequence # (my transaction);
virtual task body();
while (1) begin
#delay;
‘uvm_do (heartbeat tr)
end
endtask
endclass

{5 Ffsequencey LB 7 2 FE Z fEsequence 1 5 | AR 7 - X AJgES 1k HfEsequenceH Suvm_doZZ Y FH PR S 31 i » S IRTE
FHOREHRIG R T 48RS - (B2 — R A A S 48 E S - (158 H virtual sequence -
config db : : get{5Fl|virtual sequence * fEsequence {8 Fp sequencer.viffyZ =5 [ :

REATE sequencer 1 3 7:f

KA 10-38

virtual task body /()
my transaction heartbeat tr;
while (1) begin
repeat (10000) @ (posedge p sequencer.vif.clk);
grab () ;
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‘uvm_do (heartbeat tr)
ungrab () ;
end
endtask

—/driverfR AR LBVE AN 0 BEEL
X Eosequencef 4= Hitransactiond » NP ELL AL R =
sequence 1 i/ 5 F grabZjj e

L

Y5 {5 F virtual sequence /S 7 H:sequence @ ZE % (i F fork join_nonefy 5=,

Xt B AR XN drivertH N Y sequener_| 2524 ~sequence ° {T

» HRIIEAER RV EIER ESE B a RAZ LA 25 OBk EL - i DU _E Al

AgEE 10-39
Nt src/chl0/sectionl0.3/10.3.1/my case0.sv
43 class case(0 _vseqg extends uvm sequence # (my transaction);
59 virtual task body /()
60 case(l_sequence normal seq;
61 heartbeat sequence heartbeat seq;
62 heartbeat seg = new("heartbeat seq");
63 heartbeat seqg.starting phase this.starting phase;
64 fork
65 heartbeat seg.start(p sequencer.p sqgr);
66 join none
67 ‘uvm_do on(normal seq, p sequencer.p sdgr)
68 endtask

72 endclass
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normal_seq 'y 55 4h—"E5f/HUsequence » NEEERIXI NHY T =UED) ¢

CHEEEH 10-40

virtual task body ()
case(l_sequence normal seq;
heartbeat sequence heartbeat seq;
fork
‘uvm_do_on (heartbeat seq, p sequencer.p sqr)
‘uvm_do on(normal seq, p sequencer.p sdr)
join
endtask

AL Bksequence B ERIEHHY - LAY 2 A& FEEE Mbody LIAFLL -

{8 Ffork join_nonefJIZ =2 500 Bisequencey— o] il Edriver B] §E IFAE & 35— N OBk AL » {HZFEi virtual sequencefJobjection
HHREH 7 main_phasefF 1F > BRHEFE o EFREDUTHISLBEIH » XM R LR T —FIEEN TN > ARESSEmAKRELS RS
oo N T MRS A B 0 {E O Pksequence P B % i transactionifraise objection » {4 %5 5 drop objection

ChFHE  10-41

N4t src/chl0/sectionl0.3/10.3.1/my case0.sv
4 class heartbeat sequence extends uvm_ sequence # (my transaction);
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10 virtual task body ()

11 my transaction heartbeat tr;

12 while (1) begin

13 repeat (100) @ (posedge p_ sequencer.vif.clk);

14 grab () ;

15 starting phase.raise objection(this);

16 ‘uvm_do_with (heartbeat tr, {heartbeat tr.pload.size == 50;})
17 ‘uvm_info ("hb seqg", "this is a heartbeat transaction", UVM MEDIUM)
18 starting phase.drop objection(this);

19 ungrab () ;

20 end

21 endtask

25 endclass

R 2R BRI EE I AR 5 10-39F 7R 45 FL L Bisequenceffystarting._phaselii (H -

WRAFEHF T IS5 sequence » 0] DL{#E Hdefault_sequencely J5=0E 50 o FERAHS Fmy_sequencer b LAPAFHA [EIHY 7 =
B3l TP >sequence : —&ldefault_sequencefJIE= 25 » — FFvirtual sequence ™ /E5]] -

Toit Esequencei i FdriverH SEEL L BELAYIHEE > B ESE 2 A DARY o T OBhELFE B 554NN L 35 S driver > FiT DLANSR(EHE
driverSZFLOBRVEL » MIEEEEF TSP P S IhEE - Ml Esequence 5L F) » NI|HIFUVMHAsequencefl KA EA P AV IEE
FH ] DL AR B o

fEsequence 1 SLER Y 55— INMFAA R B DA M Z 221 OBk ER A B S o Bt — Bk S5 By A - SRR
OB DA — 0B > LR HEE SR E S — P sequencel[I ] o 2X /N sequence N E Y L Bsequence; s A TR 5200 > [F] A A FE 22
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Yefdriver{ T{E (A & o

sequenceSdriverdt [ 2 SR Al THZERRBURNIRAYAZ 2E - BEARERR MR ERURhIRAY & A > DX ZEfI DA BE =] LA F driversk
B> AT LA sequenceSKBY o AERLEEAR LT > AT LURrdriverfy— 2T 8 Fsequence 5L - X S{EIFIR UL S HY SRS 5 TR & -
UVMFE It 75 RHYSRIEME » [FREH— (2515 m] DLEE A o USR8l -
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\\/

_sequenceit & Hdefault sequence

10.3.2  FR

££3.5.8 Tt/ 2Hcofig_dbifLIIT > 8 289 4Hconfig dbHLHE AR [FRIAE T Hsetth&HY L NS ER— P FR & 0 MUVMALS
ANFXDFRFERFT RN RS A REETE - XESE—EELHFIRE - £7. 11775 A T bus_agt > élfEenvH

A NI SEBIE

CREEHE  10-42

virtual function void build phase (uvm phase phase);

super.build phase (phase);
bus agt = bus_agent::type id::create("bus agt", this);

"

1 agt = my agent::type id::create ("i agt , this);

endfunction

XNTFUEAFAE R - HHFEFEER T UIGHYENME - YOG 53T 775 o RN A B - s AR MY
T2 R 115 B default_sequence :

ChE/FHE  10-43

function void my caseO::build phase (uvm phase phase);

super.build phase (phase);
uvm_config db# (uvm object wrapper) ::set (this,
"env.1l agt.sgr.main phase",
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"default sequence",
case( _seq::type id::get());
uvm_config db# (uvm object wrapper) ::set (this,
"env.bus agt.sqr.main phase",
"default sequence",
case0 bus seq::type id::get());
endfunction

nfT B 51 > & Blbus agtfysequencer 1% B Hdefault sequence/Sz5)) T » {HiEi agtiysequencer 1% B default sequence
NEFEEN o XN T2 ?

X bugdEE BRI © 2 Rrbus_agthlli_agtSEBIERYIHE: > 29 7MW > FEL agtAF a1 2248 > MUVMRDING |5 Z [R5 68
AVl agtfy "y o RANFEL agt.sqrr i Flget_full namepti4l > A2 S BIAYAERATT

uvm_test top.env.i agt .sqr

1] DAREWH G B2 A B 2T —30 5y - Xbugik AFGARERS - WRIESE > AJREL ek B bug > (HZ2 AR A
AIREE PNV A BER B - SIFA RE N - X—VEEHEHEEWS [REAY - HIBEEWAGHSHEE  HARERNX—HA
/N INETbug IE RS SR WA IE K -

HIEM[A] @A A Fconfig dbif LA W setbhE Y EE — NSEGR G A o Heonfig db @ & setFHAVELZS » ZXFdbugtE BL YN LR U5

A o (NI 0 Nz REEE B config db ¢t setfUEA - AT > BIR&E/ D& B default_sequence » H [fvirtual sequenceit &

default sequence °
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W5 H Rfvirtual sequencei% & Jydefault_sequence > A2 A HAtlHsequenceE fEH F1 25l « H A RIY— NF4A E [FIsequence
GRS EENE - 6.6.17T19 144 T {Esequence H {5 FHconfig dbi/LHISRIFHUEITATFE ZAYSEL - _EHIEL4E iR it config dbffLH]mT 8
HRAVEE R o 405 Fvirtual sequence/= 5f—{ sequence » H[ 2. 0] LASE A0 NHY =00 EHIR(E ¢

Chd/Es 1044

class case vseqg extends uvm_sequence;
virtual task body ()
normal seg nseq;
nseq = new/();
nseqg.xxx = yyy;
nseqg.start (p sequencer.p sgr)
endtask
endclass

XAEARAFESE L3S T config_ dbMYFRFERS [ AY[HIRE -
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10.3.3 disable fork1Z &)W [ TR/ ERY S0

FERER (S R T A SSRGS - EHE RN - X EESHYISEIET 2.1/ i WIC > BIEUEE - I FEWIC -
2T EES R B EL TR - SRR EA T BRI - RINDUT AEIEAE RAEL 408 - R i 5
T AR SEOTHES TR S E BRI - 585 2 LA IER T - INEEFR E XA F S0, -

fEvirtual sequence ST RPN 1EAE

LS8 10-45

class caw_vseqg extends uvm_sequence;
caw_seq demo_s;
logic[31:0] rdata;
virtual task body ()
uvm_ status e status;

if (starting phase != null)
starting phase.raise objection(this);
demo s = caw_seq::type id::create("demo s");
fork
begin
demo s.start (p _sequencer.p cp sgr);
end

while (1) begin
p_sequencer.p rm.counter.write(status, 1, UVM FRONTDOOR) ;
end
join any
disable fork;
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p_sequencer.p rm.counter.read(status, rdata, UVM FRONTDOOR) ;
demo s.start (p _sequencer.p cp sqgr);

P _sequencer.p rm.counter.read(status, rdata, UVM FRONTDOOR) ;

if (starting phase != null)
starting phase.drop objection(this);
endtask
endclass

AR B DR TR - (BRI T — SR SR AR PR R o AR B > fEisTTdisable forki# A2 fE1EHUT
e 2R FFSIEAES T2 HER - SLEERETUVMIYEF 7By write B2 (/2 7 #2F - 215 226 Fdisable
fork IHAJEFEEMN 2L IE - AL 2R THRIE R SE R » TREAHEZ LT » BRHPH— SR TR RS A ER - i 2e

HIX °
TEMIRE R T A -

LS5 #E  10-46

class caw_vseqg extends uvm_sequence;
caw_seq demo_s;
semaphore m atomic = new(l);
logic[31:0] rdata;
virtual task body();
uvm status e status;

if (starting phase != null)

starting phase.raise objection(this);
demo s = caw_seq::type id::create("demo _s");
fork
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begin
demo s.start (p_sequencer.p cp_ sqr);
m atomic.get(1l);
end
while (1) begin
if (m atomic.try get(l)) begin
pP_sequencer.p rm.counter.write(status, 1, UVM FRONTDOOR) ;

m_ atomic.put(1l);

end
else begin
break;
end
end

join
p_sequencer.p rm.counter.read(status, rdata, UVM FRONTDOOR) ;

demo s.start (p_sequencer.p cp sqr);
P _sequencer.p rm.counter.read(status, rdata, UVM FRONTDOOR) ;

if (starting phase != null)
starting phase.drop objection(this);
endtask
endclass

487 {5 Fisemaphore » 2K S counter 2717 &5 < Hil#h 2= 12 & Msemaphore H 52— PMMEME » MR T ESEE] > NFRRHIM—"1 3112
(demo_sifZ ) B T8 > IS whilelGH A NEHIT N5 > BEFAL -
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10.4  DUTZEHIEN AL

AP APARIA : —REDUTERREIE - —RNIDUTRERENSE - A% A — e A & ST E
W » AT AETEUVME I DUTRCE R I 54 -
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10.4.1  (FEREFastRIEIE2AT

FE7.7.3711 8 22/ 285 AT LU R B st B I REN L b Seupdate> Ry DUT Ze % — RN EAY 24 -

CRIFHE 10-47

assert (p_rm.randomize());
p _rm.updata (status, UVM FRONTDOOR) ;

EHT AN BRI SE I RERERA S - B8 > ERZE R THPREAE MR EAS - T —PDEEEEER
Wi BRI A RS - TEBESE RN g =R o AR B SN EUARR S /T VO MR B A HE
AR ~ TCHEARHY ~ AR R A E =R SR o AEEALRT =R G - FFERSEREN LAY OS] -

AT 4/ NEEA L ERYERE 7 X AR =52
— & PR AR A b Ay 3 s T Ffrandomize bt 45 > HATA A © FEIRARFEELTE -

S5  10-48

assert (p_rm.regl.randomize () with { reg data.value == 5'h3;});
assert (p _rm.reg2.randomize () with { reg data.value >= 7'h9;});
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IEAE T EE A B randomize AN - N FRETEE S A FESTEE LTH

S5 10-49

assert (p_rm.randomize () with {regl.reg data.value == 5'h3;
reg2.reg data.value >= 7'h9});

F =M HNE SR T factory {LHIHVEEEINEE - MFRERENAY A Fas TIRE— YR > Tk P e e 20K - &aHE#EH
B R S B (s R A TP A R Y B e

CEEE 10-50

class dregl extends my regl;
constraint/{
reg data.value == 5'h3;
}
endclass
class dregZ extends my reg2;
constraint/{
reg data.value >= 7'h9;
}

endclass
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*10.4.2  {FHSMATZEEE

ERME T A FEs AR L EDUT S 53 - BEFRE s Ey FasiV 2R - R Fasa iV fieldOmy ES 3
Faeb T fieldORJEAYAIAT 100 « BT ARy =I5z » HASE FEeig sl

Khg/EH 10-51

assert (p_rm.randomize () with {rega.field0O.value + regb.fieldO.value >=100;1});

AR Fr A RN GIERE A > NS B Rl BAE o (Fas iR 2 i constraint B

ChFHE 10-52

class reg model extends uvm reg block;
constraint reg ab cons{
rega.field0.value + regb.fieldO.value >=100;

}

endclass

T A FastA iR - AR D EFFSEIEE C T LAl - A2 EH A constraintyse /5 {EAa] [ - {E/Z 3% Kk - 1£
ICAFEY - TfFaE B R — A< Hap ey - A — P RiFat  FEMEEFFSITAN =1 —ZRTLA
dr > Z&SystemVerilogt © —RCIEF T » DI ZIPRFFX I Fessc 28 - S AR HAMPLA IR S - aF
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FasiH BT REET IR R FT > NIRRT ARG T - NI MRAVICA Bl SR arfF asH s Ui — RS
o liword Y ~ excelSZff: ~ xmUAE > ZATSHE FHRIAS M tP I E (7 as (B 0 T pl A B HR AYRTLARES ~ UVM Ry Zr (7 a5t
TR CHES TS Fastill - Harfras 5O o HEHESCARRIA] - HAhAy el DU s 858 - XROTE 477 > 2 EmAVTT -

TE(E AR G S A2 RN E R T o E S s A constraint BEEEESRIME o RUIRMEAEIFE S (AwordSCRSSE) Hrfis
ALK » HBAFAEES T Fas V2RI » FTLUATRZ 4 S FestE M TR IR SRR -

N T RSN > mT LU DUT drfs RN L LY 240 dut_parm2E » FRAER 5 EB0ALTR

ChiFHE  10-53

N4t src/chl0/sectionl0.4/10.4.2/dut parm.sv
4 class dut parm extends uvm object;

5 reg model p rm;
12 rand bit[15:0] a field0;
13 rand bit[15:0] b field0;
14
15 constraint ab field cons{
16 a field0 + b fieldO >= 100;
17 }
18
19 task update reg();
20 p rm.rega.write(status, a field0O, UVM FROTDOOR) ;
21 p_rm.regb.write(status, b field0, UVM FROTDOOR) ;
22 endtask

23 endclass
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XEGARG 5 E T —update_regt:55 » ERHTUSEFENLTNG @ IEHERNSEEEHEIDUTH -
{Evirtual sequenced* » ] DASZHIEXNEHYZE » FEAL(EHE 8 Flupdate_regft:55 :

CHEAE  10-54

i src/chl0/sectionl0.4/10.4.2/my case0.sv
19 class case0O cfg vseg extends uvm sequence;

33 virtual task body ()

34 dut parm pm;

35 pm = new("pm") ;

36 assert (pm.randomize ());

37 pm.p rm = p sequencer.p rm;
38 pm.update reg();

39 endtask

46 endclass

R [ TSR A AL RS A (PR iV 2R B IR Bl A H -
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10.5 EEHZ2E

10.5.1 FESHHENX

RS- E T RIS EAE IR > —KERIEM 5 SDUT iR RHY 24 - ZHUEEH RDUT Ry & s
10.4. 2T EENX S HEH AR T — N SHEL © 5 —2E R AR - Ehdlldriver 8% ik preambledf & 1Y _EFRAT T~

PR o AP ZH X RS AY -

X NRHHH K > HECENSAATRER T 1 » A0REE(#E Hconfig dbMYETX - Al 2 B FE XA E R -

CREEE 10-55

classs base test extends uvm test;
function void build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (int) ::set(this, "pathl", "varl", 7);

uvm_config db# (int) ::set (this, "pathl000", "varlO000", 999);
endfunction
endclass

ALV > X 10008]seteti &5 T RRZEZS 2 MAT—FFEF - ERIDWAYER T R T0E % 2 fe — 15 -
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—FHEE B A T AR R 1000 MR EHE— L T TSRS

/5% 10-56

class my config extends uvm object;
rand int wvarl;

rand int varl000;
constraint default cons{
varl = 7;

varl000 = 999;
}
‘uvm_object utils begin(my config)
‘uvm_field int(varl, UVM ALL ON)

‘uvm_field int(varl000, UVM ALL ON)
‘uvm_object utils end
endclass

“nt FiltE X 2 f5 > B DIfEbase testf X AEE

<

CFHE 10-57

classs base test extends uvm test;
my config cfg;
function void build phase (uvm phase phase);
super.build phase (phase) ;
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cfg = my config::type id::create("cfg");

uvm_config db# (my config)::set(this, "env.i agt.drv", "cfg", cfqg);
uvm config db# (my config) ::set(this, "env.i agt.mon", "cfg", cfqg);
endfunction
endclass

XAE - BHE T AR E W set B A o fEdriverth DIAN MY JT 25 X2

5
i
N
N
T

N3
N

ChSEH 10-58

class my driver extends uvm driver# (my transaction);
my config cfg;
‘uvm_component utils begin(my driver)
‘uvm_field object(cfg, UVM ALL ON | UVM REFERENCE)
‘uvm_component utils end
extern task main phase (uvm phase phase);
endclass
task my driver::main phase (uvm phase phase);
while (1) begin
seq item port.get next item(req);
pre num = Surand range (cfg.pre num min, cfg.pre num max);
..//drive this pkt, and the number of preamble is pre num
seq item port.item done();
end
endtask

ARAEFA A A B AR SR RN B (E > T DUXFEL -
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LhdiE#E  10-59

class casel(00 extends base test;
function void build phase (uvm phase phase);
super.build phase (phase);

cfg.pre num max = 100;
cfg.pre num min = 8;
endfunction
endclass
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)

10.5.2 FEZENILE S R
AR ESHIE - AT ILBHEIE T virtual sequencertf -

CRE/AEH 10-60

class my vsgr extends uvm sequencer;
my config cfg;

endclass
classs base test extends uvm test;
my config cfg;
my vsqr vsqr;
function void build phase (uvm_phase phase);
super.build phase (phase);
cfg = my config::type id::create("cfg");
vsqr = my vsqgr::type id::create("vsqr", this);
vsqgr.cfg = this.cfg;

endfunction
endclass

XA 0 Hsequence H AR FAIGIE & TPV E EEN - ATLIEHATTEYGE

ChEiFH  10-61
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class vseq extends uvm_ sequence;

‘uvm_object utils (vseq)
‘uvm_declare p sequencer (vsequencer)
task body ()

../ /send some transaction

p _sequencer.cfg.pre num max = 99;

..//send other transaction

endtask

endclass

Bx

(AL

10-62

G SR E T fEsequence HIL A IR IE LA S AT - FHEER T » 21 LU interface it A MLE &

A=

O

i

4t src/chl0/sectionl0.5/10.5.2/my config.sv

3

o J O U1 >

Ne

10
11
12
13
14
15

class my config extends uvm object;
"uvm_object utils(my config)
virtual my if vif;

function new(string name = "my config");
super.new (name) ;
$display ("%s", get full name());
if('uvm config db# (virtual my if) ::get(null,

get full name(),

‘uvm_fatal ("my config", "please set interface")

endfunction

endclass

"Vif",

vif))
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XFE - it Edriver§ A Emonitor§r - # v DLERE(E FHcfg.vif » [0 Hconfig_dbffG Elinterface :

LS55 10-63

N i src/chl0/sectionl0.5/10.5.2/my driver.sv
20 task my driver::main phase (uvm_phase phase);

21 cfg.vif.data <= 8'b0;

22 cfg.vif.valid <= 1'b0;

23 while(!cfg.vif.rst n)

24 @ (posedge cfg.vif.clk);

30 endtask

[EIFEEY > SR efgfFE FH (B 25 28 1Y sequencer > A2 4E10.3. 1777w Blsequence Y SLEL H > sequencert A~ A FEH{ F
uvm_config db : : get{SFIHEL -

A A 10-621 > i FHconfig dbAYIZ =S Zvif o X B HII Tuvm_config db : @ get () > EHFmy_configid— object » ffij
fcomponent » Fff bAget_full namefSEIf2E FRIHIPULIHEERIFT « FTLL - base_testr S Lefgt)#5F Stop_thrf
config db : : setfYERIESE—5L - 40 :

CHEAE  10-64

function void base test::build phase (uvm phase phase);

773



cfg = new("cfg");
endfunction
module top tb;

initial begin

uvm_ config db#(virtual my if)::set(null, "cfg", "vif", input if);
end
endmodule

5%

XA 10-65

function void base test::build phase (uvm phase phase);

cfg = new({get full name (), ".cfg"});
endfunction
module top tb;

initial begin

uvm_config db# (virtual my if) ::set(null, "uvm test top.cfg", "vif", input if);
end
endmodule

HL o X E T (A2 6 E R EREE - fEtop_tbHiFinterfaceiBidconfig db : : setfyJTz{Z ik base_test » FEbase_test
S B befefmmt T DLE R E -
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ChSEs  10-66

function void base test::build phase (uvm phase phase);

cfg = new("cfg");
cfg.vif = this.vif.
endfunction

XFCRFT A SR ERRAEUE P AR TSI F SRS o MRS ISR (E 25 (£ E component » X FEIXEL
componentfF 7 A T fHconfig_db © * gettHERIRAISEL T » LI FERVF MM (driver) FIEHII— NS4 - HFBFEAE
XNEEITINALSE > NG B HRE - AEERIEFE (Adriver) St nl LUEREE]

CHEFHE  10-67

class my config extends uvm object;
rand int new var;

endclass
function void my caseO::build phase (uvm phase phase);

cfg.new var = 1;

endfunction

task my driver::main phase (uvm phase phase);
if (cfg.new var)

endtask
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B ERE &S - e fconfig db » FB 2 FEEAEMIA I B P #1 TR E

bS5 10-68

function void my caseO::build phase (uvm phase phase);

uvm_config db# (int) ::set (this, "uvm test top.env.i agt.drv", "new var", 1); endfunction

FEdriver-PHEI— B E > H HEHgetiBRERAVE

ChEEHE 10-69

function void my driver::build phase (uvm phase phase);

void' (uvm _config db# (int) ::get(this, "", "new var", new var);
endfunction
task my driver::main phase (uvm phase phase);

if (new var)

endtask

AT L6 AT &2 R/b T config db ¢ et » tha A AT EHIREATIN: -

A TESE A ETEED - BESEWIAR EN—SETHNuvm_componenti 28 & BN ATAHJuvm_componenta] If], »

)
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MRS X 20 & £ R EAuvm_componentf&LY °

A BMESHEE TRANBILF S XE—ERE R T IIEFary a E AV o 9.4 JHIC T envZ ARV EH
BESHE T XM E A A EA R - (HEELRT  sE S E lenvi B EHIMVIC AT FFA % » IRZ A E(EFHZEE TagentHY
B o R D agent P REEVSHUA SIER S SEEAYI0%HIZEL » BUEX Pagentf M H E M > A2 LRI H T th 7 E sk
PHERXNRGSEES - (HERAEFIYIE F - XNRGSEEHE P A FE0% IS LR LAY - B MR T U4/ NEE S
ATHLEE > B DNEBEESEEE SRS NTEESEE > W agenttVFTAIISEIE X —DNBEESEEE - ERNEESEZ L]
EXNEREEZEEE - LR K RS NESSEET A —MI24 - SEAE Hconfig dofitt > FigaTEZ/D -
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10.6 config db

10.6.1 #i—>phasefs Hconfig db

TEARFRTHEAY 29 » {#Fconfig db) - F#ZFEbuild_phased - HT-Hconfig db : : setfy5E “PNSEEFFFE » FrLlEE H
£ o —componentfVipg % ] LUM T get_full name () SKIR1G - ZAT MR config db : © set® AT [EEAYRE - —FRRI{THVRE

AN ZA(E fget_full name () GHENAA G TN driver 5P SEHT T E

CgFE 10-70

uvm config db# (int) ::set(null, env.i agt.drv.get full name(), "pre num", 100);

5 ZYfsequencelY F NS ENLE 0 1D ¢

KhgiFHE  10-71

uvm _config db# (int) ::set (null, {env.i agt.sgr.get full name(),
W%

"}, "pre num", 100);

{H/2fFbuild_phasefi} » FEEEUVMIBTLS AL > (5 Henv.i_agt.drviT 175 | S [REZEFETVERIR © FTDL > AKX 2. f#
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H > APROTE > —FUERTA RSB E LIS B Hnew b T 58K, -

5% 10-72

function base test::new(string name, uvm component parent);
super.new (name, parent);
env = my env::type id::create("env", this);

endfunction

function my env::new(string name, uvm component parent);
super.new (name, parent);
1 agt = my agent::type id::create("i agt", this);
o _agt my agent::type id::create ("o agt", this);

endfunction

FEXFEN T » HEEANIIEF2ia{TEbuild_phaselsf » UVMM 24855252 » Fuvm_confg db : @ settf{fifget full name
SEE AR [A] R o

B MR fuvm_config db : : setf% %l connect phasetP 7 o HfFconnect phaseiE i Al _EHLITHY o base test (B &M
5 ) Hyconnect phase )| e /G THY » KHEN1ZfEend of elaboration phaseZiFEstart of simulation phaselfHuvm config db :

get o

CFHE  10-73
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function void my caseO::connect phase (uvm phase phase);

uvm_config db# (int) ::set(null, env.i agt.drv.get full name();, "pre num", 100);
endfunction
function void my driver::end of elaboration phase (uvm phase phase);

void' (uvm config db# (int) ::get(this, "", "pre num", pre num));
endfunction

LLES M ERE R - EXStop_tbrHconfig db @ : set’EX » [N Etop_tbrFER{RHMEREE FZS(Clenv.i_agt.sqr.get_full name () HY
FHERIRG— NS RE - EIEYE > top_tbHFfconfig db : : setif A A~Z > HEATMHWILEEE » B N -
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¥10.6.2 config dbiyEE{tE

#£3.5.8715210.3.275H » FHELL UL IHF config db * : setpRENHYEE —MSECHRIVAE - [NIELERE /) config dbEY{EF
A2 A A RE5E 4 A i Hconfig_db ?
XHSTESEE A DAY - config dbIXEMISUAMIR > — MU aifglEiy Sl iz driver/E & 5L {LAY2:4{s_active

ChFEH 10-74

function void my agent::build phase (uvm phase phase);
super.build phase (phase);
if (is_active == UVM ACTIVE) begin
sqr = my sequencer::type id::create("sqr", this);
drv = my driver::type id::create("drv", this);
end
mon = my monitor::type id::create("mon", this);
endfunction

VTS5 v DIAE S bagenthsf [S] i f5HH His_active{H -

KhgiEs  10-75

virtual function void build phase (uvm phase phase);
super.build phase (phase);
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if(!in chip) begin
1 _agt = my agent::type id::create("i agt", this);
1 agt.is active = UVM ACTIVE;

end

endfunction

SR A — BB - 0 FEbuild_phaser B IR RIMEIISEL » A H Nriverth (G554 5%

CFH 10-76

uvm config db# (int) ::set (this, "env.i agt.drv", "pre num", 100);

A LA5E 2= {Ebuild_phase Z JEHI{E & phase | i FH LA ES 15 [ TR E

KiFHE  10-77

function void my caseO::connect phase (uvm phase phase);
env.i agt.drv.pre num = 100;
endfunction

YR LA sequence BN ZET - W110.3.27 17~ » B AfE virtual sequence ™ S 5fsequence » F @7 M E Y 5 =& ik o
H B XY RS virtual sequence .22 )2 7)) » A2 W{e] EBfjvirtual sequencellg ? 1 AFHY A 771 R &2 m s
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default sequence>}/ZZfHY :

5% 10-78

function void my caseO::build phase (uvm phase phase);
super.build phase (phase);
uvm_config db# (uvm object wrapper) ::set (this,
"v_sgr.main_ phase",
"default sequence",
case0 vseq::type id::get());
endfunction

{E RS E] DIAE A 5 Ymain_phase™ 5~ T_ S5/ HEsequence -

5% 10-79

task my caseO::main phase (uvm phase phase);
case(0 _vseq vseqg;
super.main phase (phase) ;
vseq = new ("vseq");
vseqg.starting phase = phase;
vseqg.start (vsqr) ;

endtask

XREE] DR i fEbuild_phase 1% & default_sequence °

783



UA]176.6.2 Tisequence tH [setiE A S EHIE 2 B]LAU@ITuvm_root © : get () EF[UVMH E IFAYFFuvm _top » Muvm_topfy
ik Ebase_test (RZZEEN Fuvm_top A —PFF Hjuvm_test topHyF4+ » N AREHERE Z- MBI ) AYSLH -
Fram it AN SRS [FRE

ChS/F5 10-80

4t src/chl0/sectionl0.6/10.6.2/my case0.sv
33 class case(l _vseqg extends uvm_ sequence;

50 virtual task body();

51 my transaction tr;

52 drv0_seq seq0;

53 drvl seq seql;

54 base test test top;

55 uvm_component children[$];

56 uvm_top.get children(children);

57 foreach(children([i]) begin

58 if (Scast (test top, children[i])) ;

59 end

60 if(test top == null)

61 "uvm_fatal ("caseO vseq", "can't find base test 's instance")

62 fork

63 ‘uvm_do on(seq0, p sequencer.p sqr0);

64 ‘uvm_do on(seql, p sequencer.p sqgrl);

65 begin

66 #10000;

67 //uvm_config db# (bit) ::set (uvm root::get (), "uvm test top.env0O.scb", "cmp en", 0);
68 test top.envO.scb.cmp en = 0;

69 #10000;

70 //uvm_config db# (bit) ::set (uvm root::get(), "uvm test top.env0.scb", "cmp en", 1);
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71 test top.envO.scb.cmp en = 1;

72 end
73 join
74 #100;
75 endtask

76 endclass

2T fftop_tbrf{fi Fconfig dbYfinterface Hf THYL 36 » B LASE A 2 VR EAY = ¢

ChFH 10-81

unction void base test::connect phase (uvm phase phase);
env0.1 agt.drv.vif = testbench.input if0;

endfunction

XE R T AR o WRAEALNEEE > o PUB ST ERTH - HrE—2s  FILIE P& T ATE el s A2
interfaceffL ALK FE N T & ¢

g5 10-82

N i src/chl0/sectionl0.6/10.6.2/1if object.sv
3 class if object extends uvm object;

10 static if object me;
11
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12
13
14
15
16
17
18
19
20
21
22
23

static function if object get();
if (me == null) begin
= new ("me") ;

me

end

return me;
endfunction

virtual
virtual
virtual
virtual
endclass

my if
my if
my if
my if

input vif0;
output vif0;
input vifl;
output vifl;

Ftop_tbH Ay iX- R interfaceliif(H :

(AR

10-83

N4 i src/chl0/sectionl0.6/10.6.2/top tb.

19

57
58
59
60
61
62
63
64
65
66

module top

th;

initial begin
if object 1f obj;
= 1f object::get();

1f obj

if obj

if obj

if obj

if obj
end

endmodule

.input vif0 = input 1if0;
.input vifl
.output vif0 = output if0;
.output vifl

input ifl;

output ifl;

SV
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gettHEEIL objectly— RS % > B B0 ISENE objectdy— L5l » FENT L SLAH A interface i TIAAE
{Fbase_testfJconnect phase (E¢build phase” f5HYHE A (f—phase ) YA HYinterfaceH{ TIR{H

ChEEE 10-84

A4t src/chl0/sectionl0.6/10.6.2/base test.sv
28 function void base test::connect phase (uvm phase phase);

29 if object if obj;

30 if obj = if object::get();

31 v_sqr.p _sqr0 = env0.i agt.sqgr;

32 v_sgr.p _sqgrl = envl.i agt.sqgr;

33 env0.1 agt.drv.vif = if obj.input vifO0;

34 env0.1i agt.mon.vif = if obj.input vif0;

35 env0.o agt.mon.vif = if obj.output vifO0;
36 envl.i agt.drv.vif = if obj.input vifl;

37 envl.i agt.mon.vif = if obj.input vifl;

38 envl.o agt.mon.vif = if obj.output vifl;

39 endfunction

(e _Ea 52 > AT PRSI - & of 58 24 o config dbHYEH] -
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*10.6.3  setpRETIVEE — SR

TEIedA] > config dbHLHIEUVM It —IREZRIHLH] > _ETAMESE &itA Fconfig db/EE (R T 54— © config dbA/LlHY
R AIE T W set bk HY S8 DS TIEE AT — D E 0 AILME—ERE E OFRERERTA | ) KBS 12
HBARPERGE » $E A DU D EUINA R B CHRIEFa -

LEHI RS ATT

ChdE%  10-85

4 i src/chl0/sectionl0.6/10.6.3/check config.sv
112 function void check all config();

113 check config::check all();

114 endfunction

X e e A F check_confighy g pli#icheck _all -

Chd/E%  10-86

A i src/chl0/sectionl0.6/10.6.3/check config.sv

77 static function void check all();
78 uvm_component c;

79 uvm_ resource pool rp;

80 uvm_ resource types::rsrc g t rqg;
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81 uvm_resource types::rsrc g t qg;

82 uvm_resource base r;

83 uvm resource types::access t a;

84 uvm_ line printer printer;

85

86

87 c = uvm_root::get();

88 if(!is inited)

89 init uvm nodes (c) ;

90

91 rp = uvm resource pool::get();

92 g = new;

93 printer=new() ;

94

95 foreach(rp.rtab[name]) begin

96 rqg = rp.rtabl[name];

97 for(int 1 = 0; i < rg.size(); ++i) begin

98 r = rg.get(i);

99 //$display("r.scope = %$s", r.get scope());
100 if (!path reachable(r.get scope)) begin
101 ‘uvm_error ("check config", "the following config db::set's path is not reachablc
102 r.print (printer);

103 r.print accessors();
104 end

105 end

106 end

107 endfunction

X PRE AR MRS initedAY{E 18 Finit_nodespiEY @ Ffuvm nodesHEEETAH WAL » is initedfluvm nodes’Zcheck confighypi-

ARSI &
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ChEEH  10-87

i src/chl0/sectionl0.6/10.6.3/check config.sv
4 class check config extends uvm object;
5 static uvm_ component uvm nodes[string];
6 static bit is inited = 0;

fEinit_nodespl# {5 A ) A0 7 BT EUVMAR - FHfR_ERTAE B4 Sl AEluvm_nodesd © uvm_nodesfYzL 5 & AHMN &5
mifJget full namefV{H - [MAFAVERLEMN 45 Vs 5T -

{ChSA5 10-88

N4t src/chl0/sectionl0.6/10.6.3/check config.sv

13 static function void init uvm nodes (uvm_ component c);
14 uvm_component children([S$];

15 string cname;

16 uvm_component cnj;

17 uvm_sequencer base sqgr;

18

19 is _inited = 1;

20 if(c != uvm root::get()) begin

21 cname = c.get full name();

22 uvm nodes [cname] = c;

23 if (Scast(sgr, c)) begin

24 string tmp;

25 $sformat (tmp, "%s.pre reset phase", cname);
26 uvm nodes[tmp] = c;

790



39 $sformat (tmp, "%s.main phase", cname);

40 uvm_nodes [tmp] c;

477 $sformat (tmp, "%s.post shutdown phase", cname);
48 uvm nodes[tmp] = c;

49 end

50 end

51 c.get children(children);

52 while (children.size () > 0) begin
53 cn = children.pop front();

54 init uvm nodes (cn) ;

55 end

56 endfunction

A ER TAE ARG T o BT H L&A S THIA(E - FERI2R E5ERUE - check_allbl&{Ckr 4@ config_dbJZE
FHIFTAILS: © WTHE—RI0T: - EHBESE AR D25 uvm_nodesFATANIBHESLONLL - QREEHBUCEC 1w
TRESEAL LR -2 2 nl2AHY » ZXE ¥ ] T path_reachablepf %

Chdi5%  10-89

{4 i src/chl0/sectionl0.6/10.6.3/check config.sv

58 static function bit path reachable(string scope);
59 bit err;

60 int match num;

61

62 match num = 0;

63 foreach (uvm nodes[i]) begin

04 err = uvm_re match(scope, 1);

65 if(err) begin
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66 //$display("not match: name is %s, scope is %s", 1, scope);

67 end

68 else begin

69 //$display ("match: name is %s, scope is %s", i, scope);
70 match num++;

71 end

72 end

73

74 return (match num > 0);

75 endfunction

config db : * setly5E P SLUCLRAEACTT » Arlipath_reachableif il i FHuvm_re_matchpf &CRAG A FE1EE A ULHC -
uvm_re_match Z2UVMSEBIHY— o4l > ERESBFEPIREREE A1 - Huvm_nodesiB5ERE » AIRVEACHIEENO - IiHEEEE
IRAATE - R4 H— P UVM_ERRORHYFER °

FEUVM (i F1R 21 /2 default_sequencef(JIXE

ChFE 10-90

uvm_config db# (uvm object wrapper) ::set (this,
"env.i agt.sqr.main phase",
"default sequence",
case0 sequence::type id::get());

XA ERTEE NS4 B T main_phase » 415 2 Rfsequencerffyget_full namefyZ5 R SR PMESEEAALE - H 2,
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path_reachablepRETIA Y Z R ULHCHY = FrlAinit_nodespfEHYEE23 ~491 T T sequencer{F H A A T X% phasefy ¥ -
H TR B UVMA AT 45 5 > FTLAiX-{~check all confighii&l A E{Ebuild_phase 54 RE#Y I » Aconnect phase® -

HATCECHS » B —4UVM_ERRORHVFEMEE » JIAREEH10-90H » 1Fi agtfffi A— 22 - E RGN 1RTE
-

UVM ERROR check config.sv(101) @ O0: reporter [check config] the following config db::set's path 1is

default sequence [/"“uvm test top\.env\.i agt \.sqgr\.main phase$/] : (class uvm pkg::uvm object wrag
default sequence: (<unknown>@478) @478

uvm_test top reads: 0 @ 0 writes: 1 @ O

XA AT AR Z 1T A © 40{Esequence i ficonfig db : © seteli&Ua > wl =] LATZRTE A et & 5

SETEHEHIE » EE —ERIR » Hrp 2 — SRR Sfconfig db :  setfEobject{E IS » 4110.5.27REH 1 10-64F]
PR 510-65 Ay _configfvirtual interfacet BUH Rt R ASIEIE S0 MIETH AR ok - SEIBAUR » BRPEEEBHIN Tt IR %
T LR R A LR -
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F11E  OVME|UVMAT TS

11.1 WAV T

UVMMOVMETAK » REEUVMJ L P5E 240K T OVMAYFT AR E - MOVMEIUVMAYITH » IERAREE F I RovmAi X
uwmp VAR o FrAHovm xoxZZ#) A LA B Fluvm_xxx7% © ovm_componentdZ B Jjjuvm_component > ovm_objectZZ 5
uvm_object « LT HIZKAYE R » UVMIEH LI TEFERAL T — P Fovm2uvm. pliyperlBIA » {57 & a] LURFAMT SE Rl e » Aot
FF R X PIARTEASESE - EHEERENG - B s Dy I — g 1R R -

UVM50VM#fphase £ R —f - UVMATHLRE oo phasers s » (E/ZOVMFIEH_phaselly/F4 - B4 - UVMHTERA-
phased /5 il — S Auvm_phase 5 jphaseffI 241 - FEOVMIP I ARIISE] -

4013.5.9°15F57/ A1) » OVM PS4 (8 ilsct_config xoodget_config xooxf 1738 » UVME (RIS RECRFML T3, - FHLHHAT L)
FEeEf1F49 U VM A £ F Y config dbiVTER,
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1.2 —E IR A

EZRUVMALK TOVMIFTE AL » (BRAEXEAAT » UVMNE A —E838 77 772 - MM EERR B REE R T« A7
XECTF I HY L -

L
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*11.2.1 sequenceSsequencerfyfactoryf/|Fl|SZEE

EHEEUVMEGIE S > sequencerfyE AT FHY G ¢

CEE  11-1

i src/chll/sectionll.2/11.2.1/my sequencer.sv
4 class my sequencer extends uvm sequencer # (my transaction);

5
o function new(string name, uvm component parent);
7 super.new (name, parent);
8 ‘uvm_update sequence 1lib and item(my transaction)
9 endfunction
10
11 ‘uvm_sequencer utils (my sequencer)

12 endclass

ffsequencedy € S H AU FHI T

CiFsE 112

N4t src/chll/sectionll.2/11.2.1/my sequencer.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

4 my transaction m trans;
5
6 ‘uvm_sequence utils(case(0_sequence, my sequencer)
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21 endclass

1

X PR T R EDE AR HOVMIN AL » i85 (R 7Zuvm_sequence_utils » [ T SZ¥isequenceffyfactory A& E M4 - A HEEA

sequenceflisequencergEAE—#E o XFPHIERTATE [Mimy_sequencer NI — PEFSEZ A T HrAIsequence » B HIE 2

f& > BL O] DASE M FTA sequence R AN ZEH— T TERATHVINRE o X — 5Ll F-6.8 7T #lifsequence library » {HEINRE LT 58 H
sequence library5i A A 25

WIS _Eali iy 7 2 Tsequence Kz sequencerfly E W > ABLUVME LS H = B (5H

| = AN

UVM WARNING /home/landy/uvm/uvm-1.1ld/src/seq/uvm sequencer base.svh(1436)
UVM_WARNING /home/landy/uvm/uvm-1.1ld/src/seqg/uvm_sequencer base.svh(1436)
UVM_ WARNING /home/landy/uvm/uvm-1.1d/src/seq/uvm_sequencer base.svh (1436)

@ 0: uvm_test top.env.i ¢
@ 0:
@ 0: uvm test top.env.i :

uvm_test top.env.i :

X EfJuvm random_sequenceif ESEHIZE{LT6.8.27 17 HUVM_SEQ LIB RANDEEAVIIEE

sequence -PRAR LI —H1TIR S « WRARANVEERIZXFII8E - A LIZ756.8T1 il sequence library -
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- UVMIH R R A .42
T o BAAUVMIUERASRE S » (BRUVMIER R RBR AL - FIARED

FAD-SRFMHL BB 2-020 F i 7 =X o XAy =0 > EBR T Rfsequencefil A El]sequencerfyA#;

XFT A2 4T RSE
SEHWINRE > MITABEMFTE



11.2.2 sequencelV/Z55uvm test done

OVMESL, » A T AY ik B default_sequence :

KFsE 113

i src/chll/sectionll.2/11.2.2/my caseQ.sv

34 function void my case0O::build phase (uvm phase phase);
35 super.build phase (phase);

36 set config string("env.i agt.sqr", "default sequence", "case(O sequence");
37 endfunction

Fsequencely 44 F LAF AT ERHVIE = (F 4 sequencer » sequencerfRAfE 4454 F factory# Ll creat_object by namepRi&{>R Al
sequencefY L » HHL{THEsequence © X P2 EErun_phase i1 THY » UVMHE 22 AR T X B sequencey 77 o NiZ A
6.1.2° 7T hg % B e6-o IS 5 5 6-THY J7 2% B default_sequence -

S S ifisequencery T EUH S M2 objection 2RIl -

KhEFsH 114

4 i src/chll/sectionll.2/11.2.2/my caseQ.sv
3 class case(0 sequence extends uvm sequence # (my transaction);

11 virtual task body();

798



12 uvm_test done.raise objection(this);

13 repeat (10) begin

14 ‘“uvm_do (m_trans)

15 end

16 #100;

17 uvm test done.drop objection(this);

18 endtask

19

20 ‘uvm_sequence utils(case0 sequence, my sequencer)

21 endclass

uvm_test_done@—PE/ELE - FEOVMI(L » T HA—run_phase » &5 H({t#Imain_phaseZF5/):5 =1 THIphase » frLl—
Puvm_test_done 42 R BIERIZIT T o (HELEUVMHE » 73k T 2 585 THphase > B 1% HA H C.#YobjectionfZeHl] » FrlA
uvm_test donet L 48R T 0 NAIZ 2.4, 35 ChE )5 A 2-72/ starting phaseefZEfilobjection °
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*11.2.3 S5 Hbuild_phase

UVMi## i phase>iZE GG I L /a7 > & phase HEIHUT > AFEEF LA - HE > HTEZMHESENEE - H—LE M
OVM kK AL hE < H B 3= T3 fbuild phaseH[E )0 -

KhFsHE 11-5

A i src/chll/sectionll.2/11.2.3/base test.sv
18 function void base test::build phase (uvm phase phase);

19 super.build phase (phase);
20 env = my env::type id::create("env", this);
21 env.build phase (phase);

22 endfunction

it Rg e fE{benviE © F T JHFHenvibuild phase » FEOVMHTE » XFRF AR LR » RS B AR e 8t (=
o (HEFFUVMERIE T » S8R TS L= A

UVM_ WARNING @ O: uvm test top.env [UVM DEPRECATED] build()/build phase () has been called explicitl:

NI - NOZI R PR A © UVMAphaseinf THLHIE B — ARy » XFTASBEIME RO E sli—ARIZEH) > HF A RET K
HFEEA AT FIRIAY4S
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XA AR EE AR S  RHIANFEREE I FEEE (base_test) MARKIITRE (env) fiFkEbpraisi g o)
RERYSEEY - 417 Ebase_testfbuild_phasetifenv.i_agtt YA A L EATTIR(E - i agtE{EenvAYbuild_phase 1 5L BIE - Fr LI
Ji{Ebase_testt! F-zfj i Fenvbuild_phase o ZEFREGRIAIE > TR S HAUMEE DMLV & T EVAH R AT TIN 8] > A5 —HY
R -
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11.2.4 4 A UVMER1E

B 7B LTI — S IS A RDRS N - A 5SS I A - (EE AP AN A 2% - R B A F

WRTEEIREG — P AUFHIUVMIES - S22 BRI NAATE - o] DHESIFUVMEERIHEE I A—

UVM_NO_ DEPRECATED :

CiFH  11-6

"define UVM NO DEPRECATED

SE AR T

KgiFsE 117

<compile command> +define+UVM NO DEPRECATED

BV R E CHSIE P e N IIA XN - DR E CE 2RI a2 EaUVMEYELT -
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fif=zA  SystemVerilogfsf F i/

System VerilogZ— i [F W RAVRIZES - SIERENRNEREES (WCES) ML > mENRIES KEER RAERTE
DhREE AL (class) HSLH -
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Al ZEMRA(E A

FEFRHEFANTRIIE T - AL H (EHRBUR LT - FRH— e > AL 2RSSR NIA LR AL - S SCHRYThRE EL L s i
AT U S SE s H A7 © A0 R — s AR AICRCRRH » BACRCIVEUALERE 2 - (HE58 & Al I — P ebdlse 8l - B2
HESLBIHYIIRE LR 2] (U &k Bl & B A PR -

PRSI B B — A B N S - X RS EA AT T HIDIAE
GATE RIS, 8T BASA. £5 (RFRTM) . BRERE. ATRES.
AT E A BT S 915 &

FLH A EETHRE - (M R SR A Y > FREF BN FE X EER > EFEEGEST - Brit=502A
R o FTLL > R BT HITHEM BEE — M IR AT S T 17— - EEFRITES T - — AT A -
LICTES B > ATLLEE fstructFE BH— 5 (X PSRt ASE BRE NIFA%E > WA ~ Kal%E > BE2ENEIT e Pl
HA [RJ )

struct animal {
char name[20];
int Dbirthday;/*example: 20030910*/
char category[20];/*example: bird, non bird*/
int food weight;
int 1s healthy;
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LA T EMAS - AT LUE XEEWZ R > TR EE Y s Eiy S E RS _EATAE

void print animal (struct animal * zoo member) {
printf ("My name is %s\n", zoo member->name);

printf ("My birthday is %d\n", zoo member->birthday);

printf ("I am a %$s\n", zoo member->category);

printf ("I could eat %d gram food one day\n", zoo member->food weight);
printf ("My healthy status is %d\n", zoo member->is healthy);

}

void main ()

{
struct animal members[20];
strcpy (members[0] .name, "parrot");
members[0] .birthday = 20091021;
strcpy (members[0] .category, "bird");
members[0] .food weight = 20;
members[0] .is healthy = 1;
print animal (&members[0]) ;

805



A2 MEEFMREZE

ZERE R TR SRR A R SRR LB RE— L - R ETNESEREA SR ENE X - SX DAY M AE e
i E (T A 7 print_animalpfi&) o SFREERECKE > AIRH TEMEEE - E1EAER - W ZEk
Wi o AR A XA > B2 B Rt A AR S

T ZH RIS EA R % > AR EEI DTAME 725 (class) AU o SERFEENT EMHNAYREESE—-E » 5l
AR H S o RS RVEIEHI T - APIRREST » — e kB SRREdE LR - R IAE R
STk B SEFIAEAR NS IR A& Py — ISR

class animal;
string name;
int birthday;/*example: 20030910%*/
string category;/*example: bird, non bird*/
int food weight;
int 1is healthy;
function void print();
Sdisplay ("My name is %s", name);

Sdisplay ("My birthday is %d", birthday);
Sdisplay ("I am a %s", category);
$display ("I could eat %d gram food one day", food weight);
$display ("My healthy status is %d", is_ healthy);
endfunction
endclass
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B PN IHUE I > FRERHSEA A LUER » BB EsERE - A DU A Py

initial begin

animal members[20];

members[0] = new();
members[0] .name = "parrot";
members [0] .birthday = 20091021;
members[0] .category = "bird";
members[0] .food weight = 20;
members[0] .is healthy = 1;
members[0] .print () ;

end

X HEHER T newbl&] © new Z—PELERFRAVERET - FE2ERYE X %A i BinewViE X (HEAIAI LIERE(EHE - fEm E TS
RIEHIRTET > newHFROAIELY © Fafe 1h S SEONSRHEE— MG e > ATPUX BRI DIAE T EHERTE -
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A3 ZEHVEE

WIS SRR SR AR S E i A2 ILATTAHE - HEWREE A SWRT © EmEmE YRR
TERMHNEA —EEHIE - BXERRFIEE A R RAVEE » EH R - I3 = RFHIE © 33~ ORNIZA » ATl -

£ ETIEYBT- > animal-PRTARYRE O 2R BN T-MIRI AN 7T ULAY > it DA EinitaliE &) o] DUE 28 R RS | IRV 7 20 5
P TIAE - XA E RS RV AR TSGR - SA/NCKENSZESE - A2 mTRe=5 EEmnRy R - X8 sk 0T
SLE - BT WEEETIY > FrlleEE ERE TR FRIERE TR - MITSE—ZSIH[HRT -

&l

N T BN o H E RN 2 E 1T TRAVEZ E (SystemVerilogt Hylocal » HAMZRIZEIE S &~ HH[E] > Alprivate ) 7X—

KA B— P EBEWRE NocalZiBl5 » Al 2 XN LB EAPIAR A
- R Ak A K69 N SR AR B/ S AT T )

L RINEME R ARG R 6 5 AT T R 2R T B

class animal;
string name;
local int Dbirthday;/*example: 20030910%*/
local string category;/*example: bird, non bird*/
local int food weight;
local int 1is_healthy;
endclass
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AT AREdt T E RS [ FEVIRME - ATEARE AN ERE X — e e AR 2Kt TRl -

function void init(string iname, int ibirthday, string icategory, int ifood weight, int iis healtt!

name = iname;
birthday = ibirthday;
category = icategory;

food weight = ifood weight;
is healthy = iis healthy;
endfunction

B 1 Rl B 28 8 ] DA E SO localZS AU > bRAESUAE 55t i) AR RE SO localZ$A » BORPR e a8 B 2R 2L R E e 4T > Wanimalg

BEIA - BB o BRI S ARNGINER A - XFER T - gia] U E A Y localZS 1Y

local function wvoid B{();

endfunction
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A4 FEEVGEK

T ) 2 IR AN RRHE TR AR o 15— il - FRTRIENTY) - — AR TS - R AE CITIITETENY) -
I ENAIE o 100 75,25 ~ 200 L TEFTEY) - fERETT BN E A 500 » FFEILHIE100 animalZs & » 310025 Bfcategory
ADBEL B Hbird » [F AR B0 {1:200/ animalas B » 3X200/ 45 B fcategory A B Aynon _bird = 10090522004 i [F] £ — (14
SELL S I -

FIEFIRAPFI - RN RAEAIT OB TR L T HRAIES o ST AT AR AR R > N H Ay > FIX Sy
— RIS (EEIs)  AERRE B KRR o AR REA R BRI - (R SRR RS (BE T

%) -

— DBV T A B Eh S AT DL B B TR R Yanimals > fEanimalZRAYELAS B o R4 (48K HibirdZS A Inon_bird3s

class bird extends animal;
function new () ;
super.new() ;
category = "bird";
endfunction
endclass
class non bird extends animal;
function new () ;
super.new() ;
category = "non bird";
endfunction
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endclass

N

LT MQIIRANG » TRRAMEAE TSR ITEAE > IR A Bt TR A S R SO 5 Rt 2
TRRATRR RS - M T EUE SOEFTAITEHIES, » TE T B OB MORR R B RIRL 5 s A0 Fhid2 > TRLE X AT
fly fe%

Em

class bird extends animal;
function wvoid fly();

endfunction
endclass

FE BT bl et - $23) 7 localRAR AL & » AR— R R ElocalBEAINY - Fi 2 BB A RE S N ELFEI R » LR
R IEp AE E R localZS Y > F 2 TR A DUE XA & 2 B M ERY » WAk - 7RREEIIN > HERRIEK
FHAREY YN © AIRAETG ST R & » [F]f A TR X SRl S1 R EHI N UG > A2 Al LUk X 5 A B

protectedzS7 :

class animal;
string name;
protected int Dbirthday;/*example: 20030910%*/
protected string category;/*example: bird, non bird*/
protected int food weight;
protected int 1is healthy;

endclass
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SlocalZi{ll » protected 5= Fi—[EIAFE T AR T~ pREV/E S » X EA 2R o
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A5 ZEREE

23S T HI [F W R TP e Ey B — MRHIE - (B2 2 a B AR Y — MRHIE » TRk - ] DU Bk AT - 0
System Verilog5— 7 (i LR JR I A KB AT » SRS HL -

BRI fFanimal§ 75 p4 ¥ print_homehown :

class animal;
function void print hometown () ;
Sdisplay ("my hometown is on the earth!");
endfunction
endclass

[E]Hf - Ebirdf{Inon_birdE f1145 5 CHYprint_hometown PR

class bird extends animal;
function void print hometown () ;
Sdisplay ("my hometown is in sky!");
endfunction
endclass
class non bird extends animal;
function void print hometown () ;
Sdisplay ("my hometown is on the land!");
endfunction
endclass
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AT » H— 44 Nprint_animalfJpREy -

function automatic void print animal (animal p animal);
p _animal.print();
p_animal.print hometown () ;

endfunction

print_animalfy & —animalZERIFFEEE > QRSLHIE T —bird » 3+ H R EAZ S G print_animalpfidy » ZXAEEUESE 2 i
1y RVbird/E Manimal)R4/Y > A LLbird A5 /& Panimal :

initial begin
bird members[20];
members[0] = new();
members[0] .init ("parrot", 20091021, "bird", 20, 1);

print animal (members[0]) ;
end

HEE o R TEIH 2 RAY 245 52 “my hometown is on the earth | ” » [HAZEAYZE S “my hometown is in sky | ” o Z[IHRBEABSZE

FEHIZEIR - Hl 2 AEprint_animalpki&i - i Ffprint_hometown Z B ST ARGt

function automatic void print animalZ(animal p animal);
bird p bird;
non bird p nbird;
p _animal.print();
if(Scast(p bird, p animal))
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p_bird.print hometown () ;
else if (Scast(p nbird, p animal))
p nbird.print hometown () ;
endfunction

YNSRFfmembers[0)F A 24UL EE 25 Bhek 4l > AP 2 Al IS EIFARFRVZE R © castE2— ISR LAY - Manimal[mlbirdsi#non_bird
SRAU IR S 2R R AR - XS B R L0 iR T casRSERK © AR RITR » T2 m SRR A B AT DA 2 40 H 5

525K » W1E Fprint_animalfsf > members[0]&bird2ERIHY » 248 5 I E EE HipZanimalZS Ay -

B Eprint_animal2fy(E£ RIS A% > 3 HLARIAYTTE AR - BUE R Abirdfinon_bird » RIS —Fh2kA » I
L SRR IEHOX L - 468 Fprint_animalfiprint_animal2f > (5324 {1 1members[014< 8 Ebird SR » T 25—
733 AT L) 51 FbirdJprint_hometowniRAIIE ? 50/ MAlRRHY S ZERL A B -

{Fanimal ~ bird ~ non_bird§1 435I 7E W print_ hometown2pH%y » HIEAF € I HATE N0 _Evirtual 5285

class animal;
virtual function void print hometown2 () ;
Sdisplay ("my hometown is on the earth!");
endfunction
endclass
class bird extends animal;
virtual function void print hometown2 () ;
Sdisplay ("my hometown is in sky!");
endfunction
endclass
class non bird extends animal;
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virtual function void print hometown2 () ;
Sdisplay ("my hometown is on the land!");
endfunction
endclass

£ print_animal3 i EEER4] -

function automatic void print animal3(animal p animal);
p _animal.print();
p_animal.print hometown2 () ;

endfunction

fEinitiali% 4] ffmembers[01Z 2625 FL RN » FTENHIAYZS S FE “my hometown is in sky | ” » X TFZREZEAYES R « 15 {Einitial
HSIE T — P non_bird - R HEAZEH45print_animal3

initial begin
non bird members[20];
members[0] = new() ;
members [0] .init ("tiger", 20091101, "non bird", 2000, 1);
print animal (members[0]) ;
end

A2 FTEIH A 25 B 5t i “my hometown is on the land | » o {Fprint_animal3tF » [E|FEEL-E 18 Fprint_hometown2 P&y - (H-E & iy
FERHAAE > RIUHAEES > XEZE o 2SO AR TR 0% @AY k%Y - Aprint_hometown & A RETLH %5

816



fy -

817



A.6 randomize5constraint

SystemVerilogig— [ JHTIIEIIES © WiEd - {REZEN SR EREWT £— LAYV LIVEN it > SystemVerilog A HIZEE
Y Trandomize /7% :

class animal;
bit [10:0] kind;
rand bit[5:0] data;
rand int addr;
endclass
initial begin
animal aml;
aml = new/();
assert (aml.randomize()):;
end

F— 2 B E orandZB B F e 424 18 Frandomize J7 /A A TREN AL  FTEIRYE X H > datafladdrFEf AL — R
MI{E - fikindfErandomize s H S > {IAEERIAEO ©

Srandomize Y- N Y fEconstraint © constraintigSystem VerilogH FEE At 2 IEE B I —1INEE - AT EMA 2 HEAYE R
& _E#ftanimalfriydataz2 i FEN B » EAE 0~ "h3FRY{E—(H o 7 LUE — constraint - HAF FH{T2IH

class animal;
rand bit[5:0] data;
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constraint data cons{
data > 10;
data < 30;

}

endclass

2830 B RG> datafEREALN - FAERF=/ T 10~30Z 8] -

PR 7 AESSHYE S EEE I T2 RN > i m] DU Frandomize N N & E i T2

initial begin

animal aml;

aml = new();

assert (aml.randomize () with {data > 10; data < 30;});
end
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fii=<B  DUT{CHEH
WS A RIDUT -

Ch%F%  B-1

Wit src/ch6/section6.5/dut/dut.sv
1 module dut (clk,

rst n,
rxdo0,

rx _dvo,
rxdl,

rx_dvl,

txdO,

tx en0,
9 txdl,

10 tx enl);

11 input clk;

12 input rst n;

13 input[7:0] rxdO;

14 input rx dv0;

15 input[7:0] rxdl;

16 input rx dvl;

17 output [7:0] txdO;

18 output tx en0;

19 output [7:0] txdl;

20 output tx enl;

21

22 reg[7:0] txdO;

23 reg tx en0;

O J o U b W
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24 reg[7:0] txdl;
25 reg tx enl;

26

27 always @ (posedge clk) begin
28 if(!rst n) begin
29 txd0 <= 8'b0;

30 tx en0 <= 1'b0;
31 txdl <= 8'b0;

32 tx enl <= 1'b0;
33 end

34 else begin

35 txd0 <= rxd0;

36 tx en0 <= rx dvO0;
37 txdl <= rxdl;

38 tx enl <= rx dvl;
39 end

40 end

41 endmodule

T a Fes he B el 2R HYDUT

Ch%F%  B-2

At src/ch7/dut/dut.sv
1 module dut(clk,rst n,bus cmd valid,bus op,bus addr,bus wr data,bus rd dat a,rxd,rx dv,txd,tx er

2 input clk;

3 input rst n;

4 input bus cmd valid;
5 input bus_ op;

6 input [15:0] bus addr;

7 input [15:0] bus wr data;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277
28
29
30
31
32
33
34
35
36
37
38
39
40
41

output [15:0] bus rd data;
input [7:0] rxd;

input rx _dv;
output [7:0] txd;
output tx en;

reg[7:0] txd;
reg tx en;
reg invert;

always @ (posedge clk) begin
if(!rst n) begin
txd <= 8'b0;
tx en <= 1'b0;
end
else if (invert) begin
txd <= ~rxd;
tx en <= rx dv;
end
else begin
txd <= rxd;
tx en <= rx dv;
end
end

always @ (posedge clk) begin
if(!rst n)
invert <= 1'b0;
else if(bus cmd valid && bus_op)
case (bus_ addr)
16'h9: begin

invert <= bus wr datal[0];

end
default: begin

begin
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42 end

43 endcase

44 end

45 end

46

47 reg [15:0] bus rd data;

48 always @ (posedge clk) begin

49 if(!'rst n)

50 bus rd data <= 16'bO0O;

51 else if(bus cmd valid && !bus op) begin
52 case (bus_ addr)

53 16'h9: begin

54 bus rd data <= {15'b0, invert};
55 end

56 default: begin

57 bus rd data <= 16'b0;

58 end

59 endcase

60 end

61 end

62

63 endmodule

HHHELESHIDUT -

KHEE% B3

Yf4% : src/ch7/section7.3/dut/dut.sv
1 module cadder (
2 input [15:0] augend,
3 input [15:0] addend,
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O J o) U1 b

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

assign result

output

endmodule

module dut(clk,

input
input
input
input
input
input
output
input
input
output
output

reg|[7:
reg tx

[16:0] result);

{1'b0, augend} + {1'bO,

rst n,

bus cmd valid,
bus op,

bus addr,
bus wr data,
bus rd data,

reg invert;

rxd,
rx _dv,
txd,
tx en);
clk;
rst n;
bus cmd valid;
bus op;
[15:0] bus addr;
[15:0] bus wr data;
[15:0] bus rd data;
[7:0] rxd;
rx _dv;
[7:0] txd;
tx en;
0] txd;
_en;

always @ (posedge clk) begin

if(!rst n)
txd <=

begin
8'b0;

addend};
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38 tx en <= 1'b0;

39 end

40 else if (invert) begin
41 txd <= ~rxd;

42 tx en <= rx dv;
43 end

44 else begin

45 txd <= rxd;

46 tx en <= rx dv;
477 end

48 end

49

50 reg [31:0] counter;

51 wire [16:0] counter low result;
52 wire [16:0] counter high result;
53 cadder low adder (

54 .augend (counter[15:0]),

55 .addend(16'hl),

56 .result (counter low result));
57 cadder high adder(

58 .augend (counter[31:16]),

59 .addend(16'hl),

60 .result (counter high result));
6l

62 always @ (posedge clk) begin

63 if(!rst n)

64 counter[15:0] <= 16'hO0O;

65 else if(rx dv) begin

66 counter[15:0] <= counter low result[15:0];
67 end

68 end

69

70 always @ (posedge clk) begin

71 if(!rst n)
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72 counter[31:16] <= 16'h0;

73 else if (counter low result[l6]) begin
74 counter[31:16] <= counter high result[15:0];
75 end

76 end

77

78 always @ (posedge clk) begin

79 if(!rst n)

80 invert <= 1'b0;

81 else if(bus cmd valid && bus op) begin
82 case (bus_ addr)

83 16'h5: begin

84 if (bus wr data[0] == 1'bl)

85 counter <= 32'hO0;

86 end

87 16'h6: begin

88 if (bus wr data[0] == 1'bl)

89 counter <= 32'hO0;

90 end

91 16'h9: begin

92 invert <= bus wr datal[0];

93 end

94 default: begin

95 end

96 endcase

97 end

98 end

99

100 reg [15:0] bus rd data;
101 always @ (posedge clk) begin

102 if(!rst n)

103 bus rd data <= 16'bO0;

104 else if(bus cmd valid && !bus op) begin
105 case (bus_ addr)
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106

16'h5: begin

107 bus rd data
108 end

109 16'h6: begin
110 bus rd data
111 end

112 16'h9: begin
113 bus rd data
114 end

115 default: begin
116 bus rd data
117 end

118 endcase

119 end

120 end

121

122 endmodule

counter[31:16];

counter[15:0];

{15'b0, invert};

16'b0;
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XEBar TSN EBTINIYa S1T240 A

FTHIH AT ARG 1154

<sim command> +UVM_DUMP CMDLINE ARGS

EE BT TN GIH2PE

<sim command> +UVM TESTNAME=<class name>

a

<sim command> +UVM TESTNAME=my caseO

eI THIRBEITURE R E

<sim command> +UVM VERBOSITY=<verbosity>
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a

<sim command> +UVM_VERBOSITY=UVM_HIGH

WETENE BAARETT

<sim command> +uvm set action=<comp>,<id>,<severity>,<action>

4l

<sim command> +uvm_ set action="uvm test top.env.i agt.drv,my driver,UVM WARNI NG,UVM DISPLAY|UVM C(

1 H3.4.4 34577 -

BHHIURE

<sim command> +uvm_ set severity=<comp>,<id>,<current severity>,<new severity>
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a

<sim command> +uvm_ set severity="uvm test top.env.i agt.drv,my driver,UVM WAR NING,UVM ERROR"

TENL3.4.2777 -

B BRI E

<sim command> +UVM TIMEOUT=<timeout>,<overridable>~

4l

<sim command> +UVM TIMEOUT="300ns, YES"

FE LS. 1.1077 o

ERRORFIA—ELERHTHE

<sim command> +UVM MAX QUIT COUNT=<count>,<overridable>
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a

<sim command> +UVM MAX QUIT COUNT=6,NO

TENL3.4.377 -

FTHphasefIE A IIEE

<sim command> +UVM_PHASE_TRACE

ENLS.1.977 -

FTHFobjectionJIE TR IHAE

<sim command> +UVM_OBJECTION_TRACE

ENS.2.577 -

¥TFFconfig dbfJiEIXIIEE :

<sim command> +UVM CONFIG DB TRACE
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1 H3.5.1077 -

FTHresource_dbHyiE i IEE

<sim command> +UVM RESOURCE DB TRACE

{58 FH factory /L BRI SR B

<sim command> +uvm_set inst override=<req type>,<override type>,<full inst pa th>

a

<sim command> +uvm_set inst override="my monitor,new monitor,uvm test top.en v.o_agt.mon"

TENL8.2.377 -

RATEE

<sim command> +uvm_ set type override=<req type>,<override type>[,<replace>]
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a

<sim command> +uvm_ set type override="my monitor,new monitor"

BEASEHEEN0SCE - BT FHL - 1EI8.2.371 -

TR 1T H {5 Ffset_config

<sim command> +uvm_set config int=<comp>,<field>,<value>
<sim command> +uvm_set config string=<comp>,<field>,<value>

Al

<sim command> +uvm set config int="uvm test top.env.i agt.drv,pre num, 'h8"

EM3.5.977 °
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fif5zD  UVME HZRILE

RSB BRI T ar ST S EUAE - ERMMIE O > — R ERAEIFR A T E fl define dt{T7E X

“define MACRO

5%

“define MACRO 100

TR AR IR YA S T AT MY T

<compile command> +define+MACRO

H -

<compile command> +define+MACRO=100

AT SR P B ¢
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‘define UVM REG DATA WIDTH 128

FEULT.7.47T5{ChS 75 #7-68

T rastA B H I -

‘define UVM REG_ADDR WIDTH 64

FEULT. 7.4 ChS 5 5769

HE X718 (byteenable ) i 7 :

"define UVM REG BYTENABLE WIDTH 8

ENL7. 7.4 S A R T7-70 -

EFROVM I YA - (I ZEAHYUVMER T -

"define UVM NO DEPRECATED

PR 1 LGB ARZESN - S ERVTE TEFREE XAREYZE © QUESTA ~ VCS ~ INCAZT5¥ R Mentor ~ SynopsysfllCadence
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NENFETE « UVMIRCES 53 PREL ST > 857 & System Verilog{ChS > 5550h—#3 2 C/CH o XL CRSTE S B 9 1RHT 75
FOTAIE X & HHTTE
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