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1 typedef enum {ZERO, SHORT, MEDIUM, LARGE, MAX}! simple item delay &;
2

3 class simple item extends uvm sequence item;

4 rand int unsigned addr;

5 rand int unsigned data;

3 rand int unsigned delay;

7 rand simple item delay e delay kind;

8 ‘uvm object utils begin(simple item)

g ‘uvm_field int (addr,UvVM DEFAULT)
10 ‘uvm_field int (data,UVM DEFAULT)
11 ‘uvm field int (delay,UVM DEFAULT)
12 ‘uvm_ field enum(simple item delay e,delay kind,
13 UVM DEFAULT | UVM NOCOMPARE | UVM NOPACE)
14 ‘uvm _object utils end
15
16 function new(string name="simple item");
17 super.new(name) ;
18 endfunction
15 endclass
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class simple driver extends uvm driver #(simple item);
simple item item;
virtual dut if wif;

‘uvm component utils(simple driver)

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

function veoid build phase (uvm phase phase);
Il

endfunction

task run phase(uvm phase phase);

VA
endtask

VA

endclass
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1 “include "uvm pkg.sv"

2 “include "uvm macros.svh"

3 “include "simple if.sv"

4 “include "my pkg.sv"

5

& module top;

7 import uvm pkg::*;

g import my pkg::¥;

S bit clk;
10
11 simple if sif(clk):;
12 dut DUT (sif) ;
13
14 initial begin
15 setup config(); // set up configuration
16 run_test(); /S start UVM
17 end
18 VSR
15 endmodule
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o N\YHF—UFinclude X TRERLETD,
« ENTFIZ.uvm_pkgZFimportL TTFELY,

1 ‘ifndef MY PRG H

2 ‘define MY PEG H

3

4 package my pkg:

5 import uvm pkg::*;

&

7 “include "my testbench.sv"
a8 // Include other files as well.
9

10 endpackage

11

12 ‘endif
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module top; Y:;
bit clk; W o cemefmmmm e - - interface simple if (input bit clk);
/] T //
simple if sif (clk); clocking cb @ (posedge clk);
dut DUT (sif); ~ //
endmodule endclocking

endinterface

generator —!

~——— -

monitor/
collector
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Generator (b5 H a0 ERL. BLBZERAELR. driverlZhS52
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Transaction

generato new
randomize()
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« UVMTIOZEEY S,
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(EZ=H)

- GeneratorDNELEFRESE DA, TO/N—T«IZldrand, X, randc/z
&9 5,

1 typedef bit [15:0] item type t-

2

3 class simple item base t extends uvm sequence item;
4 rand item type t addr;

5 rand item type t data;

& rand item type t delay;

7

8 ‘uvm object utils begin(simple item base t)

] ‘uvm field int (addr,UVM DEFAULT)

10 ‘uvm field int(data,UvVM DEFAULT)

11 ‘uvm field int (delay,UVM DEFAULT)

12 ‘uvm_object utils end

13

14 function new(string name="simple item base t");
15 super.new (name) ;

le endfunction

17 endclass
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— 3t — D @EIEIZIXTLM-portETLM-exporthMERAESNE T,

TLM-portl& bS53 &8 1T 550D LET,
TLM-exportTIE,S o3 0BT 5 A5I2HER L9,

ALY A—EEZA—([F—R—DEFRTI A FSUF a0 DX EZHNR
[Z5E T HAICTLM-portZERALEEA. TDO KLY, analysis portZ={fERL
353-0

E=A—IL. NfEDsubscribersIZc 5259230 %{53E (broadcast) 5 4.
analysis portZz{f#EFHLE9 ., Subscriberslidanalysis exportsz{ERL T
write AV Yk ZEEELF T,
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© UVMTIEFSUH Y230 MG T HIREETROKRICKREBLET ([2],

seq_item_export

sequencer O L | driver [
seq_item_port vif

- FS4/8—Hseq_item_port.get_next_item(item)ZFFERE—F 2 H—H
oLV EFERLTRSAN—IZRLET,

class driver extends uvm driver #(simple item); Y};

task run phase (uvm phase phase);

endtask
endclass
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« UVMTIETEDOHRRIZRELET ([2].[3]) -

<>|  monitor

uvm_analysis_imp

P

™\
()¢

<> collector [

uvm_analysis_port vit

o aALYE—IF+IUHF a3 E4ERL. item_collected_port.write(item)Z i

@ vif.cb;

endtask

endclass

class collector extends uvm component;
uvm_analysis port #(simple item)

task collect transactions();

item_collected_port&iig
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(uvm_analysis _port)

« analysis_portld4F i TLM-port T, FNIZEH SN TLNVS
analysis_export®!) AEHREBLTLVET,

- analysis_port@write ) AV YR NIEEINSE, URMEEERLT,
analysis_exporthEficsh TV 3V R—R 2k (subscriber) Dwrite() #
YIREFEUHLETD,

component

-

-
-~ o

C

subscriber

subscriber
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— A HLEENBIZILE-TAERARNTHET BESICIE. -4 —N
AT BN Y I3 ET )G LEITRIELBYER A, FDORE. FIFO
Xk (tim_fifo) AMERSINE T,
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« BRICHENALERZBESIRALEY,

sequencer

seq_item_export

~ N
/ .

seq_item_port

driver [

vif

- KFS4/3—hseq_item_port.get_next_item(item)ZFERES —H o H—H
FSUHF LA EERLTRSAN—IZRLET,
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uvim_sequencer

_——— -

- -
- ~~
~

task get next item
(output REQ t);

endtask ~<__

~~
~
-
-~ -
- .
-

class driver extends

uvm _driver #(simple item);

task run phase (uvm phase phase);

endtask
endclass
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« BILT.FSA4/8—®Drun_phaseld L TOHKLGEEELYES oYY
A v ERRREREYRLET,

24 task simple driver::run phase (uvm phase phase);

25 forever begin

26 get and drive();

27 end

28 endtask

259

30 task simple driver::get and drive():

31 // Get the next data item from sequencer.
32 seqg_item port.get next item(req):

33 // Execute the item.

34 drive item(req);

35 // tell seguencer that item is done.
36 seqg item port.item done();

37 endtask

38

35 task simple driver::drive item(input simple item item);
40 vif.a <= item.a;

41 vif.b <= item.b;

42 vif.op code <= item.op code;

43 endtask

L E D EDUVMEEER Copyright 2022 © Artgraphics. All rights reserved.



KZA4/8—®drun_phaselZBL T

«  BIE CRL=#RIZrun_phaseldforeverCEREJL—TLET A, IELLVEE
WMTY, ElL, |EIL—TLFEHA,

 raise_objectionTraiseL7-objections® £ A drop_objectionIZkY0IZ4 S
EVZAL—avIFERTLET . BlB, run_phaselIf TsEbonFEzT,

- BEIE. V—4 U XhobjectionsDEEOIZLET , sFMIEXER[6]IZEELL
EhNTLET,

« COEEBERUVMDENTZFHHED—DTT,
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« BLT.LUTORGERTIESTY

A

1 class simple sequencer extends uvm segquencer # (simple item);
2

3 ‘uvm component utils (simple segquencer)

4

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

& super.new (name, parent) ;

7 endfunction

8

S endclass
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1 class simple driver extends uvm driver #(simple item);
2 virtual simple if vif;

3

4 ‘uvm component utils(simple driver)

5

& function new(string name,uvm component parent);

7 super.new (name, parent) ;

a endfunction

]

10 extern function wvoid build phase(uvm phase phase);
11 extern task run phase (uvm phase phase);

12 extern task get and drive():

13 extern task drive item(input simple item item);

14 endclass
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(NEEEDESR

16 function woid simple driver::build phase (uvm phase phase);
17 super.build phase (phase) ;

18 if({ !'uvm config dbf (virtual simple if)::get(this,™","vif",vif)
19 ‘uvm error ("NO-VIF", {"VIF error for ",
20 get full name(),".vif"})
21

22 endfunction

23

24 task simple driver::run phase (uvm phase phase);

25 forever begin

26 get_and drive ()

27 end

28 endtask

25

30 task simple driwver::get and drive();

31 /S Get the next data item from seguencer.

32 seqg_item port.get next item(req);

33 /S wait n clocks.

34 repeat( reqg.delay ) @ (posedge vif.clk);

35 // Execute the item.

36 drive item(req):;

37 /4 tell seguencer that item is done.

38 seq_item port.item done():

39 endtask

40

41 task simple driver::drive item(input simple item item);
42 vif.a <= item.a;

43 vif.b <= item.b;

44 vif.op code <= item.op code;

45 endtask
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tim_fifo

o U—H P —bRSAN—DPMIILE-TA R TEET IEEICIE. THRIZ
TRY R FIFO Z2EALET ([2]),

put_port get_export
producer ——() tim_fifo (O———] | get_consumer
put_export get_port

. EMLBGIZHHBEkIZ, producer. BT, consumerlXZEnZ. put().
BU. get)ZFEVHT T TEAFET,
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U= U REEELGWERIIZBHMICEITTHAEFEHEFRE AL
uvm_sequence, XIE, ZDH T IS AN -4 REEEZLET,

D=l ADARIbody()EFT EELGHFNIEGYETA COFRIHE
SO EERBRLTRSAM/1N\—IZ5|ZELET,

BEIE. LTORGEELERTEATT, HlIHNEFERETEAIZIF.
‘uvm_do_with=Z/OZFERALTTEY,

‘uvm_do_with< 4 B[ SystemVerilog®in-line constraints#&aE% F AL
F9,

FSUH I EERLTRSA/N\—IZ5EELETNIE A num_dataE]#
URLET, —EDFHLWLEE (L, XEk[7]I2EEdR SN TONET,

18 task simple sequence: :body () ;
19 repeat( num data )

20 ‘uvm_do (req) ;
21 endtask

40



=T AD B

1 class simple sequence extends uvm sequence #(simple item);
2 rand int num data;

3

4 ‘uvm object utils begin(simple sequence)

5 ‘uvm field int (num data, UVM DEFAULT)

& ‘uvm_component utils end

7

=i constraint C NUM DATA { num data inside { [8:16] }; 1}
9

10 function new(string name="simple sequence™):;

11 super.new (name) ;

12 endfunction

13

14 extern virtual task body():;

15 endclass

16

17 task simple sequence: :body() ;

13 repeat( num data )

15 ‘uvm _do{req) ;
20 endtask
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aL 95—

EZA—IIDUTOL AR ADEILZHRIAMLTHEO IV R—R UMb E
% (broadcast) &EN&xR1-LET,

E-ARA—ITFDMDOEEELE DA DUTHLDL AR RAINE#EEEZaL Y
A—ELTHETHERBEMICO MY ZLBYET,

LA —IEZDUTHAL DL AR RZvirtualf 3 —2J7x—RZ L TEEL.
NSOV EBMLTE=I—IZEELET,
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« LB LERZBESIALET,

uvm_analysis_imp

<l monitor (O ® collector[
uvm_analysis_port i
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Hayx G AR KZEIE (@vif.cb) LTDUTOAS DL AR REF VY

L. ;S8 OoaV[CEBLET,

% . writeOAYYR TEZZ—IZrS YOV FEELET .

class collector extends uvm component;
virtual dut if vif;
uvm analysis port #(simple item)

task run phase (uvm phase phase);
simple item item;
item = simple item::type id:
forever begin
@vif.cb;
/] ...

end
endtask

endclass

AN

item collected port;

:create ("simple item");
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1 class simple collector extends uvm component;
2 virtual simple if  wvif;
3 uvm_analysis port #(simple item) analysis_port;
4
5 ‘uvm_component utila(simple collector)
4
7 function new(string name, uvm CONpONEnt parent);
2 Super.new (name, parent) ;
G analysis port = new("analysis port™, this);
14 endfunction
11
12 extern function void connect_phase (uvm_phase phase);
13 extern task run phase (uvm_phase phase);
14 extern task get_response();
15 endclass
ls
17 function void simple collector::connect_phase (uvm _phase phase);
18 super.connect_phase (phase) ;
19 if{ !uvm config db #(virtual simple if})::get(this,get full name(),"vi
20 "uvm_error ("NO-VIF", ["VIF error for ",get_full name(),".wif"})
21 endfunction
22
23 task simple collector::run phase (uvm phase phaae);
24 get_response():
25 endtask
26
27 task simple collector::get_response();
28 simple_item data:
29 data = simple item::type_id::create("dut_response™);
30 forever begin
31 Bi{vif.qg); A4 walt until DUT response changes.
32 data.a = vif.a:
33 data.b = vif.b:
34 data.op_code = vif.op code;
35 data.g = vif.qg:
36 analysis port.write(data); // send transaction to monitor
37 end
38 endtask

ViE)

)
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« uvm_monitorXIEZ DY T IS AMNLE=I—FEELFEFT,
« ALYE—DBRIUT IV ERIET D AIC, wite) AV VR EEERLFET .

ORIV K —R MRS PV R EET B,

-
~

class simple monitor extends uvm monitor;
bit checks enable = 1;

bit coverage enable = 1;
uvm analysis port #(simple item)
uvm_analysis imp # (simple item)

item colle

N simple item collected item;
\ - —
\\\
N ‘uvm_component utils(simple monitor)
N/
A

collected item = item;
1f( checks enable ) perform checks();
1f( coverage enable )

endfunction
endclass

cted port;

coll mon export;

perform coverage(); _--

-
P
-

), <«
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Monitor @ {51

1 class monitor extends uvm monitor;
2 uvm znalysis imp # (simple item,monitor) analysis export;
3 uvm_analysis port #(simple item) item collected port;
4
5 ‘uvm_component utils (monitor)
G
7 function new(string name,uvm component parent);
8 super.new (name, parent) ;
g analysis export = new("analysis port", this);
10 item collected port = new("item colleted port", this);
11 endfunction
12
13 extern function veoid write(simple item data) s
14 endclass
15
16 function veoid monitor::write(simple item data):;
17 Sdisplay ("@%4t: 2=%0d b=%0d op_ code=%3s g=%3d",
18 Stime,data.a,data.b,data.op code.name,data.qg);
19
20 item collected port.write(data):
21 endfunction
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Agent

c BE . RFIAN— =4 Y — FZA—QALIVZ—FEL)IF—HHELT
—EICERINET . Z0AE. UYMTIEIALDAVR—RUMNEET AD
AV TAT—FRELTWET, 2DV R—FR A uvm_agentTY,

- uvm_agentlIr RAD—DEHMMEESHSAIZ. AV T4FaL—30 -/
5}_95%1%: LTL\i—d_o

o KRG /INTA—ARELTis activeTOA/N—TAHHYET,

is active e
UVM_ACTIVE | COE—KTIE. agentlEdF /A REIT3aL—320LT
DUTZERSATLEYT £, Fvo. RV ANLYIDET
55|ICE=F—QLYF—EEL)BFERLES,
UVM_PASSIVE | COE—FTIX. o= — RO FSAMN\—ZE KL
FHA, EZF—QLIF—ZFEL) DHEBLET,

L E D EDUVMEEER Copyright 2022 © Artgraphics. All rights reserved. 50



AgentD g &

Agent
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sequencer O

[ ] driver [

vif

A 4

DUT

A

<! monitor ODe——— Collector[

vif
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Agentd

1 class simple agent extends uvm_agent;

2 simple driver driver;

3 3imple sequencer Sequencer;

4 gimple collector collector;

5 simple monitor monitor;

&

7 ‘uvIm_component utils begin(3simple agent)

g ‘uvm_field enum{uvm_active paasive_enum, i3 _actiwve, UVM DEFAULT)
9 ‘uvmn_component utilas end

10

11 function new(string name, UV cCoNpONEnt parent);

12 Super.new(name, parent) ;

13 endfunction

14

15 extern function woid build phase (uvm_phase phase):

la extern function wvoid connect phase (uvm _phase phase);

17 endclass

1z

15 function void simple agent::build phase (uvm phase phase);

20 super.build phase (phaae) ;

21 collector = simple collector::type id::create("collector”™, this):
22 monitor = simple monitor::type id::create("monitor™, this);
23 if({ is_active == UVM _ACTIVE } begin

24 sequencer = 3imple sequencer::type_id::create ("seguencer”™, this);
25 driver = simple driver::type_id::create("driver”,this};
26 end

27 endfunction

28

29 function woid simple agent::connect_phase (uvm _phase phase);

30 super.connect_phase (phase) ;

31 collector.analysis port.connect (monitor.analy3is export) ;

32 if({ is_active == UVM _ACTIVE } begin

33 driver.seq_item port.connect (sequencer.seq_jitem export);
34 end

35 endfunction
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Environment

L—232 - nNSA-3LRELET,

EEALTEZELET,

EnvironmentZ7 S X ZREEaR—R MDY T LA - TAF—TY,

EnvironmentlX. DA Dagents. XU, EnvironmentERADE=4—% &
HET , ZDMh., Environmentb RO —DFEHMEEFEHAH AIZO2T4F 2

Environment7 3 X[, AVFAY—-95Xuvm_env, XIE, ZDHT U5 X

-

-

config

R

monitor

~_ @@

UVM Environment

R
agent
(master)

S
agent

agent
(slave)

agent

(EN )

(slave)

~
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Environment® 5 ([2])

1 class ahb env extends uwm env;
2 int num masters;
3 ahb master agent masters([];
4
5 ‘uvm_component utils begin(ahb env)
6 ‘uvm field int (num masters, UVM ALL ON)
7 ‘uvm component utils end
a8
g function new(string name, uvm component parent);
10 super.new (name, parent);
11 endfunction : new
12
13 virtual function veid build phase (phase);
14 string inst name;
15 super.build phase (phase) ;
16 if (num masters ==0))
17 ‘uvm_ fatal ("NONUM", {""'num masters' must be set";
18 masters = new[num masters];
19 for(int i = 0; i < num masters; i++) begin
20 3sformat (inst name, "masters[%0d4]1", 1i):;
21 masters[i] = ahb master agent::type id::create(inst name, this);
29 end
23 /4 Build slaves and other components.
24 endfunction
25
26 endclass
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RN—R-TAMFuvm testZFRHALTEELET,

base test
test-1 test-2 test-n
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class ubus example base test extends uvm test;
‘uvm component utils (ubus example base test)
ubus example env ubus example env0;

/Y The test’s ceonstructor

function new (string name = "ubus example base test”,
uvm component parent = null);

super.new (name, parent);

endfunction

// Update this component's properties and create the ubus example tb component.
virtual function build phase(); // Create the top-level environment.
super.build phase (phase);
ubus _example env0 =
ubus example tb::type id::create("ubus example env0"™, this);
endfunction

endclass
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(test-i)

CFART—RITHIET B FUAERELET

o OAVIKR—RUKNEBIZRE- T, EARAT S —4 > X%Edefault_sequence&l
To—45 VY —0run_phaselZEIYHTET,

- default_sequenceMNEREIN TS L, test-iaAVR—R U MEEITT HE
MHEET,
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class test read modify write extends ubus example base test;
‘uvm component utils(test read modify write)

// The test’s constructor
function new (string name = "test read modify write",
uvm component parent = null);

super.new (name, parent); default Sequeneﬂ)

endfunction -
A% TE
// Register configurations to control which
// seguence is executed by the seguencers.
virtual function woid build phase (uvm phase phase);
// Substitute the default sequence.
uvm_config db# (uvm object wrapper) ::set (this,
"ubusﬂ.masters[ﬂ].Eequencer.main_phase",
"default segquence", read modify write seqg::type id::get()):;
uvm_config db# (uvm object wrapper) ::set (this,
"uhueﬂ.slaves[ﬂ].sequencer.main_phase",
"default seguence",slave memory sedq::type id::get()) s
super.build phase (phase) ;
endfunction

endclass
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c« MTLRILDY—ROA—FIZUTDRRIZHEYES ,{BL., 771 )L pkg.sv
[CHREEOVR—R UMD EENTNNSELET,

1 “include "uvm pkg.sv"
2 “include "uvm macros.svh"
3 “include "simple if.sv"
4 “include "pkg.sv"
5
& module top;
7 import uvm pkg::¥*;
8 import pkg::¥;
9 bit clk;
10
11 simple if sif(clk):;
12 dut DUT(.a(sif.a),.b(sif.b),.op code(sif.op code),.g(sif.q)):;
13
14 initial begin
15 uvm_config db #(virtual simple if) ::set(null, "*test0*","vif",sif);
16 run_test():;
17 end
18
19 initial forever #10 clk = ~clk;
20

21 endmodul e
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UVMIZBET S &YEELMBEZERIT H5IZIE. UVMIA—H - A ([2])
EEHA TSN, REHOMBEFHTUL, —-HAFZHEHITHDITE
LWETIXFENEERNET,

TLM, FSAN— o= oY — O—H R EZA— aALI3—DHEE
BEEZIELCIEEMRISIENVETT, TOHBLHNIL., XER[2)ZFHmA . =
EICUVMZERT2ENTEZXT . bL. MEBIAT+ 0 THHERLSEES
(21X, XXER[5,6]xENHET
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