"HB&" () *+(
%(-.'(/'$0(12/0"!
IHS%6& ()*1"]

+)',1-(./'(0,!
1)2&3A5'&. !
1&3)%6)3!7'&8*/9!
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Application-specific code
Uses UVM building blocks
Open source (Apache)
Class library

Consistent methodology
Facilitates interoperability

492%/8:/'(*&@'ABBBCDEE "r ! Supported by all simulators

-/'(GO)H&3!B3F('&38/3%

=3(F/'2)*!:/'(GO)H&3!+/%6&?&*& @

-

K K K K K K K

¥ Multi-language simulators
+! — +| " n #+I — .
K$/2%) A=4 54 ¥ VHDL, Verilog,
- SystemVerilog, SystemC

.....................
accellera | DVCLIN
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SystemVerilog Verification

Language Concepts
¥ syntax ¥ constrained-random
¥ RTL ¥ coverage-driven
¥ OOP ¥ transaction-level
¥ class ¥ sequences
¥ interface ¥ scoreboards
¥ etc... ¥ etc...

UVM Methodology
base-classes
use-cases
configuration-db
factory operation
phases
etc...

K K K K K

2014
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¥ -)3@3$)@/1293%)MINI2/8)3H02!)'/15'/"/O$(2(%/!!
Bl 2/%)(*/?21$37/'2%)3?(3@!(2!38%!$3(0$/1%&!=:+PPP!
DI PPPQ$%RIF/ (GO)H&312$5/'2/%!8$06!Q(@ @/'1%6)312/2((

Design Verification
RTL signals OOP
blocks interfaces class
modules clocking-block random
vectors scheduling constraints
assignments functions coverage
arrays tasks gueues

etc. etc. etc.

// IIIIIIIIIIIIIIIIIIIII
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¥ T/3/(0%)3@3$)@/"(3?/5/32/3%!0&30/5%2!)55*9!
Bl 2/9%6)(*/?21$32/'2%)3?(3@"(2!3&%!$3(0$/!1%&!=:+PPP!
Bl PPPQ$%R!(85*/8/3%)H&3!2/%)(*212&!F)'9S!!

eRM Verification Concepts
\ ¥ architecture (env-agent-sqr/drv/mon) . __~7| YVM
Vera - - .
> ¥ random configuration & build
: ¥ constrained-random seguence stimulus
> ¥ scoreboard & protocol checkers
AVM ¥ functional coverage collection & analysis
VMM 7 ¥ transaction-level modeling & TLM ports
Pl ¥ messaging & simulation debug
OVM - . :
¥ verification planning & closure

¥ etC LR DESIGN AND VEgFQ;]Tﬂ)N
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: ¥ @882/
¥ :$;'<&0%;;(0,=/%/>( ¥ U)0%&9!
B @/3/'(0'Q$(*?(3@!Q*&0,2! . gﬁfg)cngQ
Pl 2&*$H&32!%&!12&XY)'/15)./'32! ¥ 53')8//%/'/(V(3@!
¥ 2 21
DI 2)F/IH8/INY/Z8 %! e
" . ¥ 9)32)0H&32!
¥ 2$>(2@("2,%A(-.,%A;( Y o
DI 08:32(2%/3%!)55'&)06! ¥ %)32)0H&3"/0&2(3@!
) o o ¥ F3%"588!
BIU)0(*(%)%/2!(3%/'&5/)Q(*(%9! v Grog)0e2!
gy e (0¥ H#+"5&Y%2
B3@ 3/ (3@!128S ONIMQ( (%9 Fosere
range of complexity , ¥ 8/22)@(3@!
implementation difficulty , ¥ 0&85&3/3%2!
¥ &QW/0%2!

and learning curve
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¥ 4/%/0%/?1Q)2/?'1&3\!
BI/M5/'(/30/21&3!8)39!5'&W/0%21)%!2(Z/'/3%!0*(/3%2!
Bl '/*)HF/*910&85*/M!(85*/8/3%)H&3!&'1083U$2(3@!U&"1$2/"!
B Q/3/G%!U'&8!72//5/1$32/'2%)3?(3@!&U'Q)0, @'€$3?10&?/!
BI'/O$('/18&'/'2/20'(5H&3!%6)3!)F)(*)Q*/1?280$8/3%)H&.3!

¥ 1/892HU9(3@!%6/!=:82%BAC/$SD2%(8%$-$=5:'(

¥ 7/6(371%6/140/3/2!&UI%6HES&-2/>(

¥ BZ/OHF(FDGCOMYIF'HC'%&'(1,'/$/&.,":(

¥ APF)30/2!=+! 6'A,:-/(+2"0,%A( N!_/'U&'8)30/!
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16)"%%6+1228"59+/"5(:679+:)<=+
>64:+0655(2?29+/"5(:67+16)6@6+

+
| emon o A
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A "H$% & YSNUBY& ()$*+ )+
A 1" (*0%&'%$" (VBS%& )+ %+'(,)+

A - [%& % #$H9%'$.0(, %#*,%0($0&(1(,)%

A -./%,.%2%,(3+4%/"(*%'.5($"&*4%4.('%/0.*4¥
A 6.¥78+'&.*%
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The database is essentially a lookup table
which uses a string as a key and allows you to
add and retrieve entries.

¥ I"#3,-.&!,%-$*+/
Bl @6,6+%-65()*+#"<-6)(%#+B-"5"+-("565<-$+(%+)2,+(#825
Pl"6<-+"),5%+(%+<6::"@+6+5"%245<"+
B B-")+6<<"%%()*+,-"+@6,676%"9+$24+#4%,+%8"<('$+,-"+
5"%245<"+,$8"+6%+6+8656#","5+

class uvm_resource_db #(type T=uvm_object )

// IIIIIIIIIIIIIIIIIIIII
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12)3*456&2)+16,676%"+

E($".,'%
* CT$C,$8"+
* CT$C)6#H"+

%u’_l_

5"6@C7$C)6#"+
5"6@C7$C,$8"+

B5(,"C7$C)6#"+
B5(,"C7$C,$8"+

SYSTEMS INITIATIVE

C(70&FG.*%
D",%+,-"+5"%245<"+7$+,-"+,$8"+%8"<(3"
-"+8656#","5+%2+,-"+2):$+65%4#"), +(Yo+,-"
%<28"+
D",%+6+5"%245<"+7$+4%()*+72,-+,-"+%<
6) @+)6#"+
15"6,"%+6+)"B+5"%245<"+()+,-"+@6,6 76%
E2<6,"0o+,-"+5"%245<"+4%()*+,-"+%<28
)6#II+
E2<6,"%+,-"+5"%245<"+4%()*+2):$+,-"
+
15"6,"%+,-"+5"%245<"+7$+%<28"+6) @+)

15"6,"%+,-"+5"%245<"+7$+%<28"+2):.$+

TABLE 1: uvm resource db methods
- - 2014
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Example: A scoreboard has a bit disable _sb that turns off checking if the
value is 1. How do you change the value of that bit using the
uvm_resource _db ?

uvm_resource_db #(bit ):: set (OCHECKS DISABLEO,
static function VO Odisable_scoreboardO,
1, this);

input U

uvm_resource_db #(bit ):: read by name (OCHECKS DISABLEO,
Odisable_scoreboardO,
disable sb );

All functions are static and must @

use scope resolution operator :: emon Ao
accellera DV

CONFERENCE AND EXHIBITION
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Example: Using the uvm_resource db with register tests

uvm_resource_db #( bit ):set{OREG::O,
m_env.m_reg.get full_ name(),
O.cfg_regO},
ONO_REG_TESTSO, 1, this);

2014
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The database is essentially a lookup table
which uses a string as a key and allows you to
add and retrieve entries.

¥ 1"H$06& )+
D 4%" @+B-")+-("565<-$+(%-+(#825,6), +

Pl <6)+%8"<('$9+B(,-+*5"6,+@",6(:9+,-"+:"F":+2'+6<<"%%+,.
5"%0245<"+

B 6:#2%,+6:B63%+4%"@+()%,"6 @+2'+,-"+5"%245<"+@6,6

class uvm_config db #(type T=int ) extends uvm_resource db #(T)

// IIIIIIIIIIIIIIIIIIIII
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cntxt : starting point

J hexwvm_config_db
aat D ratdavaaaanahkioct frOm the uvm_config_db

Inst_name : instance name

which limits accessibility S~ \

static function void set (uvm_compomeqt cntxt |,
string inst "hame

string field_name ,

T value )

pd

field_name: label used for lookup /

value: value to be stored

2014
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cntxt : starting point

| —

e Virtual Interface

Inst_name : instance name

).:set(uvm_root::get( ),

which limits accessibility

—>

field_name: label used for lookup

value: value to be stored

accellera |
© Verilab & Accellera
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uvm_config_db #( TYPB::set(uvm_root::get( ),0*.pathO,OlabelO,value);

OvifO

AL

Orty_cntO

AL

Oenv_cfgO

uvm_config_db #( TYPB::get(this,00,0labelO,value);

DESIGN AND VERQIFQl'ﬁON
accellera DVCOIN
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WhatOs the first step in debugging?

if (I uvm_config_db #(TYPE)::get( this,00,0OlabelO,value ))
“uvm_fatal (ONOVIFO, OVirtual interface GET failed.O)

2014
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sim_cmd +UVM_TESTNAME=my_test +UVM_RESOURCE_DB_TRACE

sim_cmd +UVM_TESTNAME=my_test +UVM_CONFIG_DB_TRACE

UVM_INFO reporter [CFGDB/SET] Configuration O* agent.*_in_intfO
(type virtual interface dut_if) set by = (virtual interface
dut_if)

UVM_INFO report [CFGDB/GET] Configuration
Quvm_test_top.env.agent.driver.in_intfO (type virtual interface
dut_if) read by uvm_test_top.env.agent.driver = (virtual
interface dut_if) ?

2014
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¥ G-"+@6,676%"+(%+6+82B"5'4:+'6<(:(,$+4%"@+()+,
<2)%,4<&2)+

¥ G-"+5"%245<"+@6,676%"+<6)+7"+,-24*- +2'+6%+6
F65(67:"%+4%"@+B(,-24,+<2)<"5)+'25+-("565<-$+

¥ G-"+<2)3*456&2)+@6,676%"+(%+%,54<,45" @+
-("565<-(<6::$+6)@+(%+#25"+%4(,"@+,2+@6,6+,-6
5"6,"@+,2+,-"+%,54<,45"+2'+,-"+,"%, 7")<-+(,%":'=+
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B "#$%&'()"*+&,$%'CCD'
B +(2%8&238&'+,EF23"G232&$H<'
B -)/+.+,%$"0%, '$%'C/0L./0'
B :2+"J*02++'$<GO"<"%(2A,%'2%&',G"32A,%'
B 12"3+,-'-2*(,34"2%&":@%$9&*, Y% KH@ 32A,%'
B @%&"3+(2%&$%H'&"(2$9"&' @+2H"'<,&"9'
B 4+56337,32*(,34'G3,:9"<+'L'H, (*#2+'
Bl (#$%H+ (#"F2(*# ,@('-,3'2%8&"*,<<,%'<$+(25"+
B 8%,#/627%,(
Bl 2&&$A,%29'3"24BYakd 3"-"3" %" +" =
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In software engineering , a design pattern is
a general reusable solution to a commonly
occurring problem within a given context.

¥ 1"#$%&'%()*+$2%'C:M"*(JC3$"%("&'D3,H32<<$%H'92%H@
¥ :ABC1AB '<25""N("%+$Q@+"- '2$",D"&I);>( )"*+&,2 (

Bl I"#$%&J*3"2A,%,- ', :M"*(+'F$(#, @ ¢ G"*$-4FIN2*('(4G™

Bl SE+#$>%Y#23TWH - '$HIA298P"&’,:M"™*(+'

Bl F7,3/+$%]"%+@3%94%"'$%+(2%*"'FS(#'H9,:29'2**"++'

Bl >&%GE'G3,08&*HD33,H2(3"G92*"#,9&"33'2%, (#"3,:M"*('

Bl >65/72H+&CF652#&I7TBA&('&$+(3$: @A, %6),3'<,3" '(23H"(+'

Bl F$&"$+E%/7H$<GO"<"%('#20$,@329'G232<"("3'+"(+

Pl "(*>>>
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The factory method pattern is an object-oriented creational design pattern
to implement the concept of factories and deals with the problem of creating
objects without specifying the exact class  of object that will be created.

¥ C/01/0'$<GO"<"%('2'0"3+$,%' - (#" I"#$%&' ()*$+%F27"3%'

¥ 12%(,34'<"(#,&'G27"3%',0"303%"FS'
a &IlK%lll2l+llGI|32(ll|<ll(#’&I_’3]*3"2A%HI’:Mll*(+l
a +@:*92++ll+l,OII33$&III<I|(#,&I(’I+Gll*$_4l&ll3$0ll&l(4Glll

B *9$"%('3"*"$0"+'#2%&9"(,'&"3$0"&*92++' am)'s
¥ 12*(,34'G27"3%"'%2:9"+S' R Q')” N
B @+"3+,0"33$&"*92++'(4G"+2%8&',G"32A,% \¥" ‘ “§
F3#, @('<,&$-43%H"%0$3,%<"%("*,&™ RVNEN \
B M@4%(' '&"3$0"&*92++'L',0"33$&"9%$%" \§ N § §
' . N . Lo . . § ”.\ N \
Bl ,3$H$%29'*,&™,G"32("+',%'&"3$0"&*92++ AR \
F$(#,@("$%H2F23" - +@:+A(@A, %" a: B 77N
substitute any component or object in the verification @u_— BEiM N
environment without modifying a single line of code | 2014
Ve N
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¥ 12%(,34%%2%+22+,0"/G23(- :ABCLAB(
B (%-.)(%/-,3'$+28"H$+(32A,%'2%&',G"32A,%'
Bl (%0+&&%1/%4,3'29¢%.)%,+,$2"
T%®2H"%f+"U@"%*88.3$0883,%$(,3B+*,3":,23&8" (*>V'

B &+#%..+,D+D(-,3'2995E+#$2
T,%KHB(32%+2*AZ6"UWS("<8"' (*>V'

B ,%$())&%)& 7" S 3' 25" 0#7  $+8&H%, +$
TR60G,38'R60'1?71C8D"3H3, @8Y%("3-2*"8" (*> V'
¥ CG"32("$%%M@%*E$H* %KH@32A,%'
B (#2X™( $%)%/%2%&B+H"179%& "%0$3,%<"%(
B J"#$%8&"+G,%+$:9'3'$%:006& (4GID"33$&."206 &%, 2$&64#00%,
Bl #%,K36&"0%3"+G,%+$9/3'567/[2%&16,#0%, " 5+H"17%4&
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Factory Classes

uvm_factory 1 > uvm_object_wrapper
| T.Trame | | T.Tname |
______ )
uvim_component_registry uvm_object_registry

¥ R#"<2$%'CIAB(K/+223"S'
Bl 9%0:2&3+45%0%$3/%61%#7#289
Bl %:2&3(%,)#$("7#289
Bl %:2&3:;0$+("7#289

¥ CO"30%"FS'
Pl @+"3",:M"*('2%&*,<G,%"%H+2(23'(&+372$+ &N (4G"&"-
B -2%(,34'H"%"32("+2%8&+(,3&%% G 7SR *012$&'345657"8((
B )&% GCY%795%, F+'#,F'(,' #%,2$&6#8(,:M"*('$('3"G3"+"%(+
P -2%(,34'&"("3<$%" " MH"$($")+(,*3"2(":2+"&", %", Y KH@32A,%8' ("%’

"2NA#2('(AG"Y)&YC(,' #%,2$&6#$5(7,2$" B3 (H"@+"3
accelerd) BVEDN
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a great benefit of OVM/UVM is that
all source-code is open-source ZI
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¥ <+372$%8&G,%"%(+'2%&,:M"*(+'F$(# (#"-2*(,34'
“uvm_component_utils( component_type ) do not use deprecated
“uvm_object_utils( object_type ) SSIEIEE Uil A
¥ [ %+EB@*(*,<G,%"%(+'2%8&",:M"*(+ QH&YsER0, ('7*:(

B * <G, %"%(+'+#,@9&""*3"2("&'&@3%%H" . @$9&'G#2+(',-'G23"%

component_type :type_id: create (OnameO,this);

object_type :type id:: create (OnameO,this);

¥ +"(4G"):2+"8&'%l+&& TR ##2%S+<+'

set_type override by type( e ) do not use
name-based API A

set_inst_override_by type( e )

// SGNVAN‘DV— IIIIIIIIIII
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‘define uvm_component_utils  (T)\

D\

class my_compextends uvm_component ;
"uvm_component_utils ( my_comp)

endclass_ _ | _ )\
class my compextends uvm_component ;

typedef uvm_component_registry #( my_comp,” my_comp') type_ id ;
staticj;r?%n type_id get_type ();

re}u r ,pe—'d"geto’ explains what my comp ::type_id is M

declared a typedef specialization

: get_object_type 0;
of uvm_component_registry  class

but what about register and ::create ???

* endfunction
const static string type name =" my_comp’
virtual function string get_type name ();

return type_name;
endfunction
endclass

2014
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class uvm_component_registry

if (me == null) beg
uvm_factory

#(type T, string Tname) extends  u lightweight substitute for real object
typedef uvm_component_registry #(T,Tname) this_type;
local static  this_type me = get (); <= local static proxy variable calls get()
static function  this_type get ();

In
M geTT,

proxy type

construct instance of proxy, not real class

me = new; register proxy with factor
f.register me); €= 2 Y !
end _ registration is via static initialization
return me; -> h t simulation load ti
endfunction . - = appens al Simula |9n oad ume
virtual 1 function  void uvm_factory:: register  ( uvm_object_wrapper
stat!c ! /[ add to associative arrays
static fi : — obi:
static fi m_type_nam(_es [ obj.get_type name()] = obj;
m_types [ obj] = 1;
endclass

oby));

to register a component type, you only need a typedef
specialization of its proxy class, using ‘uvm_component_utils

© Verilab & Accellera
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create (G

comp = my_comp::typyd::

ompQthis);

uvm_component_registry #( my_comp,” my_comp')

static create function

class uvm_component_registry

#(T, Tname)

static function T create (name,parent.contxt="");

extends uvm_object wrapper ;

uvm_object obyj; request factory create based on existing type overrides (if any)

uvm _factory f AUV _Tactory.
= f.create component by type

get U,

1$c
dfuncti

return handle to real override object |

T obj;
obj = new(name, parent);

.
y

virtual function uvm_componen> create_co

et(), contxt name,parent);

onent  (name,parent);

search queues for overrides

V4

'Y function uvm_compo
u (type,contxt,name,parer&z
requested_type =

eturn  requested_type

endcla

nent

uvm_factory

\ SN

_override by type
create_component

;. cregfe_component_by type

(requested _type, path);
(name, parent);

endfunction

call create_componen t for proxy of override type

3008//8[’3 © Verilab & Accellera
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not shown: use static *_type::get_type() in all cases

y _+"3+'*2%',O"33$&'",3$H$%29'(4G"+'F$(#'&"3$O"&'(4G"7

Bl @+$%H'3"H$+(34'F32GG"3'<"(#,&+'

original_type type_id:: set_type_ override ( override_type );

original_type :type_id:: set_inst_override ( override_type vees)
Bl @+$%H"™*,<G,%"%('-2*(,34'<"(#,&+'

set_type_override_by type( original_type , override_type );

set_inst_override by type( ..., original_type , override_type );

¥ 12%(,34'%,%+(3@*(+',0"3338#8 1 $9880& ' 2&&+'(,2'U@"@"S'

function  void uvm_factory:: set_type override by type (...);
override = new(...);
m_type_overrides . push_back (override);
endfunction L

this is the queue searched by uvm_factory::find_override_by type
accellera mJ

© Verilab & Accellera 13 CONFERENCE AND EXHIBITION
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a extends uvm_comp;
‘uvm_comp_utils (a)

uvm_factory

iget()

¥Mset override()

b extends a;
“uvm_comp_utils (b

test
a::type_id::set_overri

e e — T——

;create()

env
a::type_id:.create ()

7 ¥create_(§rsnﬂ)_—_
/
m_types[obj]
Mset_override() b|1
¥create() 2lb - ?
* ¥create comp() €=——_ :izﬁ

3

_type_overrides[$]

yreqgister
¥Moverride
¥create

SYSTEMS INITIATIVE
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¥ 62+&PH94H20™ (#"1/(."HE&YA(' 3" HS+("3' (4G "+ FS(#-2%(,34'
B 3"+@9A%H (4G"&"-'$+" %, @H#-,3'3"H$+(32A,%'(, , *@3'
D +(2AY$%SA29$P2A, %' 3" HS+("3+'G3,NA92++"+F$(#-2%(,34'
¥ *208"'<063)/==0(%EHY'2&' 1%>9
Pl 200,F+-2%(,34'(,'+"23*#'-,3'(4G",0"33$&"+'
Bl -2%(,34*3"2("+'$%+(2%6*" -'3"U@$3"&' (4G ™" 2%8&'3" (@ 3%+ #2%&9"
D * <G,%"%(+'*299'*3"2("$%": @$9&' G#2+"(,'299,F* %KH@32A,%
¥ %I+&& TR+ S O5" 2+ TR ("3-2+"
Bl -2%(,34'% %+(3@*(+'&"+*3$G(,3',-,0"33$& 2% & 2&&+'(, U@"@"
B ,0"33$&"+*20%""G"3I$%+(2%*",3"-,3'299'$%-+ (26" G (#2(' (4
Bl ,0"33$&"(4G"+'<@+('&"3%$0"-3,<', 3$H$%29'(4G"+'
¥ "N("3%29'K9"+*PBD7J'(+,178%, +,$¢92+++(3@*(@3"'2%8&.
"#20$,3M7SHY%6$S(#H",37,3(#%D+(

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE
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(
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¥ C/0'L'./0'G3,0%$&"H9,:29'2%&*,<G,%" % (2*$-0*$/#% 7<0.(
Bl - .3'$%(T$%("H329V8'+(3$%H"2%& ,:M"*('(4G"+8"">H>"

set_config_object ("inst ", "field ",6alue ,0);
if ! this. get _config_object ("field " ,value )) uvm_fatal(...)

¥ O#F"+"23"<2GG"&'(,! #%7<0/,8">H>T+$<GIK*2A,%V
function void set _config_object ("inst ", "field ",alue );
uvm_config_ db  #(uvm_object ):: set (this, "inst ", "field ", 6value );
endfunction

¥ ?2%"/0'$('$+'3"*,<<"%&"&'(,@+'H#%7<0/,="NG9$*$(94"'

uvm_config_db #( my_ type ):

set (cntxt, "inst ", "field ", Kvalue );

¥ 2<G9"<"%(+'+(3$%HJ:

2+"8'0 BEHESU'D"$"5"2+(

set methods do not configure targeted component fields directlyA

IIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIIII
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¥ 3<2994'(#"@+"3'H2+'(,'&,'2%""NGIBFE,<' ,=8"">H>'

uvm_config db #( my type ):: get (this ,™ ,"field ", bvalue )

¥ 567/05#2+"-,3#%.)%,+,$(5"2+O#/"22@ (,<2A*2994"
* KH@3"+'299' KEORI2$* & T +$U6ED, () "#&%062(

function void uvm_component::build_phase(...);
apply_config_settings(..); Il search for fields & configure
endfunction

¥ 567/5#2+"-,3D+&7I+D<G+'<@+("*29%B)+&R56 /D

class my_ compextends

- l
‘uvm_component_utils_be, MISSING field-macro results in no auto-config A
“uvm_field_int (my field ,UVM_DEFAULY

super.build_phase(..);
Il class-specific build operations like create

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN
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my_compcomp ;
my _obj obj ;

“uvm_component_utils_begin(
“uvm_field_object(

class my compextends uvm_component ;

" uvm_component_utils( my_comp) €= ) )
endclass register class type with factory
class my obj extends uvm_object ;

‘uvm_object_utils( my_obj )
endclass
class my env extends uvm_env;

obj ,UVM_DEFAULT)

register field for automation

my_env)

‘uvm_component_utils_end

allow auto-config using apply_config_settings ()

function new(..); B
build ase (..);

function  void
super.build_phase

(example) requires obj to be in config_db

if obj ==null) ‘uvm fatal( f’ (there is no create/new inside this env)
comp = my_comp:type_id:: create (OcompQythis);
endfunction _ .
endclass use create() instead of new() fo:f:l?:if;gm”
DV LOIN
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class test comp extends
“uvm_component_utils(
/[ modify behavior

set_type overide by type
my_comp::get_type(),

set_config_object (O
endfunction
endclass
lower-leve

)

SYSTEMS INITIATIVE

test comp ::get_type());

© Verilab & Accellera

my_comp, \

test_comp

must be derived in order to substitute
I

endclass Oclass test_comp extends uvm_component;O |
does not work , must be derived from my_comp
class my test extends uvm_ te—"
my_env env ;
my_obj obj ;
“uvm_component_utils( my_test )
function new(..); ) : :
function void  build_phase ( create using factory (results only in new not build )
super.build_phase (..); ) )
env = my_env:type_ id: create (Oenv Qthis);
obj = my obj ::itype_id:: create (Oobj Othis);

( €

override type in factory prior to env::build

configure obj in db prior to env::build

env O,00bj T
build phase is top-down 5014
| child::build comes after parent::build completed 4 =
1

T W S
CONFERENCE AND EXHIBITION
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override env and comp before my env :itype_id:.create is always OK

\ remember create only results in a new() not a buildA

function void my test ::Nuild _phase (..);

set_type overide by type ( my_comp, test._ comp ); // Good
set_type overide by type (my_env, ); I/ Good
env = my_env:type id: create (Oenv Qthis);

set _type overide by type ( my_comp, test_ comp ); // Good
' ; }—g<; // Bad

override comp after my_env ::itype_id::.create is OK
since my_comp is not yet created
(it is created later in my _env::build_phase)

endfunction

override env after my_env ::type_id::.create is BAD
since my env is already created
(hence override is simply ignored) 2014

A
3\008??9[’ 3) © Verilab & Accellera 22 “’QME“QEM
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set_config using a null value is an error
(obj is not yet constructed)

(obj setting in config_db is not used until env::build phase)

\ set _config after obj is created and before env is created is OK
function \oid my_te (env create does not use the value anyway)
= = > /l Bad
obj = my_obj ::itype_id:: create (OObj Othls)
set_config_object (Oenv O,00bj O, obj ,0); // Good
env = my_env:.type_ id: create (Oenv Qthis);
set_config_object (Oenv O,00bj O, obj ,0); // Good
endfunction set _config after both obj and env are created is also OKJ

so set_config* can come before or after the create for corresponding componentA

do not confuse create (which tells the factory to new original or override type) |
with build phase (which is top-down dynamic building of environment) 2014

\RIFICATION

/“'
3@ . VLN

© Verilab & Accellera 23 CONFERENCE AND EXHIBITION
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class my test extends uvm_test ;
function new(..); Jg
function void build _phase (..);
env = my_env:type id: create (Oenv Qthis);
obj = my obj ::itype id: create (Oobj Qthis);
set _type overide by type ( my_comp, test_co
set_config_object (Oenv O,00bj O, obj ,0);
ndfunction
endclass

class my env extends uvm_env;
“uvm_field_object( obj ,UVM_DEFAULT)
unction void build_phase (..);

super.build_phase (), =s__Wp

if ( obj ==null) 'uvm_fatal(..)
comp= my_comp:type_id:: create (OcompQithis);
endfunction
|
endclass Ty

DESIGN AND VERIFICATION
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¥ 12*%(,342%&"™*, %KH@32A,%'G3,:9"<+'23""'+G'3&B929&™0, 3(
B E"%'(#"*,&"*,<G$9"+2%&'3@%+8":"* 2@ +9F)RHH Y0, *(
B @('$HY%, 3"+ (#"@+"3',0"33$&"+'2%&'+G"*$29$P2A, %'

¥ b$X"3"%('5$%&E3,:9"<+<24" " 'D+$+#SED
B 2(*,<G$9"A<"TS-'4,@'23"9@*54',3*23"9"++C\/.
B 2('3@%JA<"T@+@2994'& @ 3%%H'$%FA29'C
Pl %"0"3>>>
Bl >>>:4'$%+G"*A,%',%94c'

¥ d,3+"+A998'2x*@32*4' -'3"G, H%BYo/(D+)+,D", $(
B 29(#, @H#'+,<":@H+'23"3"G,3("&":4'C/01./0":2+"J*92++"+'

factory and configuration problems are a special category of bugsA

// EGNVAND VERIFICATION
CON
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¥ @+$YHM '$%+("2& FT$)+U7DTTHE+"$+((
Pl (AG$*29Q4'G'$%0'#$ 323 #4'+ <"F#"3"8'2%& %, ("NG,+"&'

¥ D+&717,3(%l+&&BR+HE&%'+2<" 5"2+2+' 38H$%29'*92++'
Pl ,0"33$&"*92pR$'&"3$0"-3,<',33H$%29*92++'-, 3'+@:+A(@A, %'

¥ G"3-,3<$%HT$)+U7DTTHEHID(33$&""$%+("2&',-', 3$H$%6 29
Bl (#$+'F$99'9$<$('e"N$:$9$(4'2%&'F2+'G3,:2:94'%, ('$% ("% &"&'

¥ -2%(,34%I|+&& TDd+8&2%'$%0+(2%*" - 3$HSY%2#&I2$+D(
Bl (#$+',3&"3'G3,:9"<'$+'#23&'(,'+"""'2%&'3"G,3(+'%,"33,3+'

¥ #%,)627,892+F H+&7$" #AS(#: @ $98%.)%270%, (
Bl +@G"3'#2+'%,([#$%H'(,'&, F$(# G23"%(I*#$9&'3"92A, % +#$G'
B $('$+',9%94'3"92("&'(,'+ @ G"3J*92++' 206 &'+@: J*92++ $Yo#" 3B (2%6*"

¥ 5'D(2$&7 K (*#$%H' 298896 2F #'%' @+$%H'%2<"J:2+"&'ZD?"
B %2<"J:2+"&'-2*(,34'ZD?'$+'%,('3"*,<<"%&"&8'@+"'(4G"J:. 2+"&'

atcellrd) BV

IIIIIIIIIIIIIIIII



[,<<,%'[,%KH@32A,%'D3,:9"<+'

¥ 7227, 3(K+/D(."#&FH" % @+$%H'2@(,<2A** %KH@32
B9 1#%7<0/2*?702 TV',%94'F, 35+ FS(#'3"HS+("3"&'K"9&+'
¥ .7227,3(26)+&R56 7N @+3%H 2@ (,<2A*
* %KH@32A,%'
B9 1#%7<0/2*?2702 TV'$+,%94'$%' @ O<W*,<G,%"% (. 2+™
¥ .7227,30+16,34/==,%88"%0+16,3/4==HIFEF @+"&
B #%7<0/,=@ GR*$%, (‘$%("32*(F$(#9'/#%7<0/2*?702 TV'
D %"'&'2% " NGOF%H{<0/,=@ @03(3$"0"+"f%H+'
¥ 27"<GA%H+$UH%, K3UYSRARS6// ' :M"*(
¥ 5'D(2$&7 B (*#$%H'2988%2-,3'$%0+('2%8& % 2<"
+"fOHH+
M 2#9%)R%&1%,$+GB3,:9"<+FS(# +(3$%HI: 2+"&* YKH’

// IIIIIIIIIIIIIIIIIIIII
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¥ *2990$+("7<()1$BE2+0$+ZH&W,-W"92:,32A %' GH2+"
Bl G3$%(+'299*92++"+'3"H$+("3"&' F$(#'-2*(,34'2% & * @834%(,0"33
if (uvm_report_enabled(UVM_FULL)) factory.print()
¥ *2098)#7<() L EPE2+0S+2H&W,-W"92:,32A,% ' GH2+"
Bl G3$%(+ (#""%A3" ("+("%0$3,%<"%('(,G,9,H4' (#2('F2+2*(@C994": €
if (uvm_report_enabled(UVM_FULL)) this.print() ;
¥ $+.)%&"&7F29BH72R)&7,$XY (", MBt@&3$%oH" @ F9&'
B "SH>2('(#""%&',-'3"9"02%('+@+G$*$, @+%"F'2%& AHI& Y - @ %+
¥ @+AB'C3DEFGHI3JK3LMNOO®" @H"™*,%KH@ 32A,%'
¥ G24'27"%A,%'(,'(#'8;1/*%9)/%1P6Y&%8(,,9'F$% &, F+'
B ">H#%);%7*7$ABCLB' %=E*#$AFGH(
D (#"4'+#,@9&""$&"%A*29'-,3'299'3"-"3" %% +'(, (" + 2 YBHHS
atcellrd) BV
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¥ C/01./0'12*%(,34'$+"  +"2'($%(62+(
Bl 27.)/+(62+&(9>206& H@$&"9$%"+'
B #%.)/7#"$+D"#3%&' (#"+*"%"+'
Pl *204":"" D7Z#6/$($%(D+563(

¥ F$",D"&D(;;>()"*+&,( J'%,('$%0"%("&'-,3'C/0l./0'

¥ +"&'$%™* %M@%*A, % FS(#™* YoKH@32A,%'(,"*,%(3,9'("+(:"C
B (,G,9,H48*92++'(4G"+8",%("%('2%&""#20$,3'
B F$(#, @('<,&$-4$%H"+, @3*"* &" -"%0$3,%<"%(

¥ h,@%(7%$(7**,($%(>7,*&2$&7(R$9"&'$%("3%29', G"32A,%'
P :@(ABC1AB '#20"%)+,02%684&("
B+, 'F"*2%'+""#, F'$('$+'$<G9"<"%("&'2%&'9"23%>>>"
B >#9%/ (236 ('5"' G+ @A +&+25P0& , J%&.+D
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N5+*(1JK-LIK(O"#$%&'(P(O"#$%&'(1Q*&&1,*2@ (R%:(5+*'(S!
M(S+'(5+*'(U&*(V);%&$"7SW(
B ) LiIQi8' 98X @ <<$%H+8FFF>+@ %: @ 3+(J&"+$H%>* <
¥ NV); &% QX% '2$*)J*&19%0(I1Z(Y T1POREE(7170(
Z&17#1;972((Z"*& 72V
B )/.;'iQQk8'12+,%' )G3,78FFF>0"3%$92:>* 'K
¥ #7G+SII0O"33K*2A,%2*2&"<4>* <I+"++$, %+ @%&"3+(2%& P
-2*(,3432%&J*, YoKH@32A,%
Bl /"3$K*2A,%'Z2*2&"<4'/$&",8'0"%(,3'
¥ #7GSII*9@"9,HE*>* <IiQjiljjl @O<J(@(,3$29J-,3]*2%&4J
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¥ #2,9326D-69B.6D*./(.,0.6%$ e

ES#3%E&!"% (P

9F)."., & G$+$F623202)$

¥ %&'()(*$-69B.,$9,32$H!I$
TS+ $IGH

sequence

¥ %&'()(*$-+3+$*.,3$32%$-69B.6

sqr /
® monitored
items
Y N
driver monitor
\ Y.

162'$+%6.1%("%$
¥ K(,$-%./%("%$2,$*./(.,0.6$

32%'+<.$9,3.6.*&,G$+0&B937%
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¥ '101)"230)4523822()-$02,3+9,$0P:Q$36+,*+082,$-+:

class vbus_item +&&@ads uvm_sequence_item
rand logic [15:0] addr; Used by monitor
‘uvm_object_utils_begin ( vbus_item) o
“uvm_field_int (addr, UVM_DEFAULT)
O
sqr
vl | U
¥ -617573)8!01)..-*$+--9&2,+)$ G LS
02,*36+9,3*$+,-$02,362)$<,2:*$
class vbus seq item extends vbus item ;
rand bit only 10_space; Bus protocol controls  only !
constraint c_restrict_|O { \ Class is part of uvC
only 10_space -> (addr >='hFCO00); ¥MNO distribution constraints
} ... ¥NO DUT-specific strategy

2014

// DESIGN AND VERIFICATION
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¥ %9'F).8%G.,.6+)RF(6F2*.$*36.+'$2J$36+,*+0&2,*$C!
*2'_$0226_9,+&2,$ Not DUT-specific! Supplied with the uvVC

class vbus seq block wr  extends vbus sequence ;
rand bit [15:0] block_size;

sequences

rand bit [15:0] base addr;
constraint ¢c_block_align { O /
block_size inside {1,2,4,8,16}; s
addr % block_size == 0; \ NO distribution constraints rce :ﬁ _T)i?étr(;rsed
} _ _ ¥NO DUT-specific strategy ’ driver "
rand vbus_seq_item item;
task body();

for (int beat=0; beat<block_size; beat++) begin
“uvm_do_with( item,
{addr==base_addr+beat; dir==WR;} )

end
endtask Behaviour is meaningful even without any external constraint

2014

// DESIGN AND VERIFICATION
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¥ F62BO-*$+$T.U9:).$:+*.$J26$0(*32'9V+&2,$
¥ -2.*$ 23$6.*36903$BU\Y$+FF)90+:9)937$

¥ +)6.+-7%$9,3.6.*&,G$J26%$6.+0&B.$*)+B.$*./(.,0.*$
DIF6.-2'0,+,3)7$6+,-2'$
P'26.$G(9-+,0.$)+3.6$9,$349*$*.0&2,%$
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+(,049,G$+$*./(.,0.X$uvm_do

¥ O,$*+".%$*./(.,0.68%$J62'%+,234.6%*./(.,0. W*$:2-7$

D G22-$J26$*9'F).$
* /(.,0.$49.6+6047$

class vbus seq block wr
rand bit [15:0] block_size;
rand bit [15:0] base_addr;

task body();
bit [15:0] follow_addr;
“uvm_do( bwr_seq)

class vbus seq bwr2 extends
vbus seq_block wr bwr_seq;

vbus_ sequence ;

“—

lower seguence runs on same sequencer

follow_addr = bwr_seq.base_addr + bwr_seq.block_size;
“uvm_do_with( bwr_seq, {base_addr == follow_addg&y} )

constraint using values picked from
previous sequence's randomization

SYSTEMS INITIATIVE
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+(,049,G$+$*./(.,0.X$uvm_do_on

¥ O,$+$-9Y.6.,3%*./(.,0.6%
e

B G22-$J263B963(+)$*./(. *162BH */629

‘“uvm_do_on ﬁ
vbus_seq @

class collision_seq extends dut_sequence ; $HS | $#$ $HS | $#$
"uvm_object_utils(collision_seq)
‘uvm_declare_p_sequencer (dut_sequencer) w |
vbus_write_seq vbus_seq; datatype of virtual sequencer

B963(+)$*./(.,0.6%

I2C_write_seq i2Cc_seq;
task body(); properties of the virtual sequencer
fork
‘uvm_do_on_with(vbus_seq, p_sequencer.sgr_vV, {...}) /
‘uvm_do_on_with(i2c_seq, p_sequencer.sqr_i, {...})
join

2014

// DESIGN AND VERIFICATION
acce CONFERENCE AND EXHIBITION
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+(,049,G$+%*./(.,0.XStart

¥ L+,$:..50+)).-$J62'$+,7$02-.%
¥ [)C+7*$(*.-$32$*3+63$32FR).B.)$3.*3$*./(.,0.$

B963(+)$*./(.,0.6%

class smoke test extends dut test
“uvm_component_utils(smoke _test)
smoke_test_seq test_seq;

base dut_env env;

task run_phase(uvm_phase phase);

test_seq = smoke_test_seq::type_id:.creafe("smoke_test");

test _seq.start(env.top_sequenCer); start(null) is possible

configure/randomize the test seq

2014

// DESIGN AND VERIFICATION
NNNNNNNNNNNNNNNNNNNNNNN
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K.B9.C$2J$!"#\S]$04+,G.*$

¥ H.J+()3%*./(.,0.$2J%*./(.,0.6$9*$-.F6.0+3.-$
M A%+ 0%6&1)2%+8"1(-%./%()&" 25 Y-

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN
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‘UF)298&,G$34.$*./(.,0.6%

¥ 'Z*/(.,0.6%
D16.J.6.,0.$32$34.$*./(.,0.6$C.W6.$6(,,9,G$2,$
D -+3+37FO(B'Z*./(.,0.8$322$G.,.690$J26$'2*3$(*.*$
¥ FZ*./(.,0.6$
B.U9*3*$2,)7$9J$72($(*.$a(B'Z-.0)+6.ZFZ*./(.,0.6%
D 4+*$34.$0266.03$-+3+$37F.$J26$34.$*./(.,0.W*$.UF.03.-
* /(.,0.6$0)+**$
DI +))2C*$+00.%$32$".":.6+$2I$34+3$0)++*$
¥ F.6%0*3.,3$-+3+$+062$34.$)9J.$2J%'+,7$*./(.,0.*$
¥ *326+G.$2J$02,bG(6+82,$9,J26'+&2,8%*(:R*./(.,0.6$6,0.68$SSS$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



"963(+)$*./(.,0.*$+,-$*./(.,0.6*$

¥ c9342(3$+$*./(.,0.$93.'$
¥ K2).*$+,-$6.*F2,%9:9)9&.*$
¥ #.342-2)2G7$-.3+9)*$02".$)+3.6$9,$349*$*.082,$

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN

IIIIIIIIIIIIIIIII



%./(.,0.*$C9342(3%$*./(.,0.6*d$

¥ C.$6.02".-$72(5-25 (1) $-25349*$

¥ [$49.6+6047$2J%$%./(.,0.6*$+))2C*$0).+6$9*2)+&2,$2
02,0.6,*$
D .+04%$)+7.6$2J$34.$15$3+<.*$6.*F2,%9:9)937$J26$937HRC
D'+<.$(*.$2J$J+09)98& *$F62B9-.-$:7$)2C.6%$).B.)*$

¥ +04$*./(.,0.650+,%:.$G9B.,$6.J.6.,0.*$32$+))$34.$
)2C.6R).B.)$*./(.,0.6*$93$,..-*$32$(*.$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



‘U+'F).$49.6+60490+)$*./(.,0.*$

¥ I5HX$.U+'F).$*42C9,G$-9Y.6.,3$*37).*$2J$02,*36+¢
+,-$-9Y.6.,3%*./(.,0.%-.¥9G,$02,0.6,*$+3%.+04%).B.)$

P1)2C.*33M!I"LN$).B.)X$02'F).3.)7$G.,.6908$,2$*36+3%578%
).G+)937%$+,-$02,362)$<,2:*$32$02,bG(6.$).G+)937%+,-$:-
B+)(.*$

PH"L$*./(.,0.$)9:6+67%).B.)X$+$:9G$6.F.63296.$2I9*%.,
32$F.6J26'$37F90+)$2F.6+8&2,*8$5C934$02,362)$<,2:*$6.
32$342* $2F.6+&2,*$

P H!I$).B.)X$0226-9,+3.$%./(.,0.*$+062**$'()&F).$!"L*$32$
*3+:)9*4$*.3(F$+0&B9378$37F90+)$2F.6+&2,$*0.,+692*¢
02,-9&2,*$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE
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K.*F2,*9:9)9& *$2J$*./(.,0.*$+3$

B+692(*$).B.)*$$
M ISHX$*.. $F6.B92(*$*)9-.8$0)2*.6$)22<$+3$02,0.6,*¢
+04%).B.)$

¥ 62).$2J$02,362)$<,2:*GOHB*S$*0.,+6925$
¥ -9Y.6.,3$*37).*$2J$02,*36+9,3$+3$-9Y.6.,3$).B.)*$¢

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



K.+-+0<$J62'$+3$*./(.,0.5$

¥ @JIB+$*./(.,0.8-2.%$*2'.349,G$34+3%$6.3(6,*$+$6.*()3
P 6.+-$-+3+$J62'$+%.(*$
P 36+,*+0&2,$4+*$+$6.*F2,*.$B+)(.$

¥ SSS)+3.65F+63*$2J$34.%*./(.,0.5'+7%,..-$34.$6.%() 3¢

¥ e265+%*./(.,0.8)%3K$G.3%$6.%()3%$-96.03)7$J62'$34.$
03.'$C4.,$34.%$*./(.,0.$4+*$b,9*4 .-$

¥ e26$4%./%("9K$F62B9-.$*326+G.$9,$34.$*./(.,0.8%
F2F()+3.$J62'$)2C.6R).B.)$*./(.,0.$26$93.'$
B ,..-*$02,*9*3. 3$F)+,,9,G$3462(G4$34.$*./(.,0.$49.6+6047

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



K.+-+0<$J62'$+3$*./(.,0.5$

¥ I5HX$*.B.6+)$*)9-.*$9))(*36+&,G$F6.J.66.-$3.04,9/(

¥ :69.0%'.,&2,$23%'.342-*$:+*.-$2,$(*.$2J$34.%
'2,9326%

¥ *2'$..82,$2J$ 93.Z-2,.MN$6.*F2,* *8$G.,.6+))7$
-9*02(6+G.-$R$:.=.6$32$(*.$6.J$32$6./(.*3$93.'$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



¥, G$+$(B'Z6.G$'2-.)$9,$*./(.,0.%

M:69.T7fN$$
¥ :(9)3R9,$6.G$*./(.,0.*$$
¥ 6.+-9,G$+,-$C69&,G$6.G9*3.6*$$

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN

IIIIIIIIIIIIIIIII



22C$*./(.,0.¥$*42()-$9,3.6+03$C9344

34.$02,bG$H5$+,-$(*.6$02,0G$2:9.0
¥ %./(.,0.*$*42()-$+B29-$F())9,G$-+3+%$-96.03) 7$J62']
34.92,bCRH5%
P 4.+B7$F.6J26'+,0.$2B.64.+-$
¥ [*$+)C+7*8SF2F () +302H9GH2:9.03$J62'$38 b Gh
H5%+3%:(9)-$&'.%

PI[$6.J.6.,0.$32%+%0.,36+)9029G52:9.03%'.+,*$34+3$B+)(.$
(F-+3.*$9,$34.%0.,36+)$2:9.03%$+6.$+(32'+&0+)) 7$B9*9:) .4

¥ %./(.,0.$*42()-$)22<$9,32$93*$*./(.,0.6$32$b ,-$
02,bG$2:9.03%
Bl (*9,G$Z*./(.,0.6$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII




>(9-.)9,.*$J26%(*9,G$2:9.0&2,*$9,$
*1(.,0.*3%
¥ 62(G4)78%4)&
¥ :(3$34.6.$+6.$*2".$.U0.F&2,*$

¥ I5HX$F6.*069F&B.$G(9-+,0.5+,-$*(GG.*&2,*8$F62:-
h2,)7$9,$32F$).B.)$3.*3%*./(.,0.n$MdddN$

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII



[$02(F).$2J$J+,07$.U+'F). *X$$

M I5HXS$
D19,3.66(F3%$*./(.,0.3M9))(*36+3.$(*.$2I$G6+:N$$

DI 6+,-2'$04290.$2J%$*./(.,0.$9,$+$*0.,+6923M(*9,G$
(B'Z*./(.,0.2)9:6+67 ddddN$$

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN

IIIIIIIIIIIIIIIII
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--982,+)$K.+-9,G$i$K.J.6.,0.*$

¥ 567&0!-%8"9!--&" 1Pk
¥ 567&"9!--&+%:%+%POHE3+82,$
¥

// IIIIIIIIIIIIIIIIIIIII
NNNNNNNNNNNNNNNNNNNNNNN

IIIIIIIIIIIIIIIII
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"H$%&™ (V*+(,'-./0"1(
+2"'3.%-(4(5'16217$%&.

"HB%61&' ()5 %+!,)$'-#.1/0.12!

IIIIIIIIIIIIIIIIIIIII
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345%678*964!

¥ "P)'<5)$1067)-! 2#'1#.'8(
Pl <5$8*58%)+!'45):$#964+1*64*)=5<!>16=)$#964!
P ?)-71067)-'4;+1#**)<<1=6-"*")<I>I'45)$#*964!
P @#A'6$!067'?*#964!18<'4;1 @ 66%<!>1*#-- #*%<!
¥ "67)-'4;! '9$7:3'(
PIB6$%)7!)C#0=-)<!B'5@!08-9=-)!<6-8964<!'--8<5$#5)7!
Pl ?)-71#**)<<1=6-"*")<+1?)-71'45)$#*964+!067)-1'45)$#*964!
¥ D);'<5)$!1067)-1'16217$%&'(
Pl'O=#*5I6E!E#*565F!64!-#%;)!$),;'<5)$!067)-1)4A'$640)45<!

// IIIIIIIIIIIIIIIIIIIII
EEEEEEEEEEEEEEEEEEEEEEE

IIIIIIIIIIIIIIIII
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D):'<5)$!"67)-1J5$8*58%)!
¥ D);'<5)$!067)-IK6SHS%&" ' ()%&! (*+,-".(/"IL!
PI72™3/ 10)06$SFMO#==)71J$#.21 1281'-./0'1/ I'41A)?(
DI 56=6-6;F+!6$:#4' NH#O64+=#*00'4; +10#=="4: +16=)$#964+12:
D E#*'-'5#5YKI7L3L/ ) 4)$#964+8.J &M1& 2#'1$-'(

REGISTER BLOCK REGISTERS

FIELDS

I

REG MODEL
F([ ORY] OQI[ OH|[ O
e G( OGI | 00!

MEMORY G"l
H( o/ €~
E( oS! |
ADDRESS PRRD!| ——
MAP "PI! ,D(|’(’ O&! | @1
N
accellera MIRRORED VALUE ACTUAL VALUE

sssssssssssssssss © Verilab & Accellera



D):'<5)$!"67)-1345):$#964!

REG MODEL ENV
o |EOD| [ 5 /SR W
G( [ ]
P |[o( ] [ @ BUS UVC
1
g - i
I- L_L . [N |

: PRIP'VGD' L JHIRUS > NORMALLY AUTO-

' : — GENERATED
IDGRBHV\,ivﬁ.r AGENT‘{!! S| €T DUE TO REGULAR

| STRUCTURE AND LARGE SIZE

¥ J)5!16E)?N/:'&.0&P-)<I5@#5!)CEMAS%E,( |.#<)!
¥ 34<5HAOHS5)7"0 1#-64:<'T)!.8<I'45)$EH#*)!: H<!
Bl )*)+,&94*64A)$5<1;)4)$'(1 (RI$&I56!.8<I5$H#4<#*964<!
B +96&*-. /9B=T#5)<I067)-1.#<)716416.<)$A) 7I5$HA<#*964<] (2014

accelery — DVCON
© Verilab & Accellera 5



D):'<5)$!"67)-!H64*)=5<!

REG MODEL ENV D
"Gl F(L] ] Mz ; - — Hll FIW
o BACKDOOR ACCESS

P |[DC\ [ @ BUS UVC Ci WEEE

A 2=

R - i

: PRPWGD‘ ! FRONT DOOR ACCESS

l S : VOLATILE UPDATE
1 A - ~

IDGR3HVWD! PGENT " * | ACTIVE MONITORING o

!-t-\f—

¥ T6$0#-6512%0N"22H) <<t $(IL/(015%/$S&K 296(PQ(
Bl <4)HYORB&M" 22114+ << A 1$+),0IM1461.8<I5$#4<#+964

¥ *23%K31?)-7<1067'?)7!.Fl1464M.8<IDV&!EB4*964+#-'5F!
Pl 067)-18=7#5)718<'4; B&KH' (72%.021.98:¢0*1$+),02 2014

IIIIIIIIIIIIIIIIIIIII

a@ BVE IR

EEEEEEEEEEEEEEEEEEEEEEE

© Verilab & Accellera 6



P*OA) 1> 1#<<'A)IW=)$#9641
REG MODEL —— ENV

i
|

>,
@
Py
W
T
<
VIF
A

|

I

INTER

¥ "67)-108<5!56-)$#5)#*9A)I>I=#<<'A)I16=)$#964<X!
FR $&K#1067)-1$)#7UB$'5)!;)4)$#5)<!'5)0<I A'HIH#T#=5)$!
GR :$/L.# 1) @#A'6$'B@)4#<)Y8)4%)!76)<146518<)I067)-!

HR :$//.# 1) @#A'6$!B@)4!)0.)77)7!HI:18=7#5)<!$);'<5)$! 5014
accellera DVLCOIN
svsnsmsmq © Verilab & Accellera 7



D);'<5)$!P**)<<IPI3!

. stimulus result
configure() reset() REG MODEL
_ m reset J\
randomize() —
value _
set) | | T [ 7T predict()
m_desired <4=RTL
write(),update(),poke() read(),mirror(),peek()

¥ <)MME)5441)1$):'<5)$16$!7)-7TM*) 453!
DI 82%/01$.%" (1$%"2B08-8<I5F="#-1/0'IN&'%01.&
)2:28):2$#4760'NKLE), 28=7#5KLZ!
D".1'&0" 16$!@"; @)$M-)B)%S$1. 25 F="*#--BF3"N&'%01.&
)2:26.[)*52$#4760'NKL2)-72B$'5)K6.[)*5 2 A#S2 ALZ8). 2014

accellera DV N

sssssssssssssssss © Verilab & Accellera 8



D):'<5)$!0")-71"67)-'4:!

¥ Ol)'7$&&'//(:23-&8( modify on write modify on read

Pl <)-EM*645#'4)7!

| REG {
6=)$#964<!64!! 7
5@'<I$)'<5)$1?)-71 W= P 03cer=">R
field value field operation
¥ 0')-719%0'1$&K2%( |
B1.)5B))417')$)45! W } ’;‘JW;E’HG?QE’R
$);'<5)$!?)-7<! N O

\ Y
I W% POOGHVER=D R

¥ D):'<5)$$6&8&"//(1.-JO/A#<<6*#5)710)06SF ! 0#=!
¥ "67)-IE84*964#-1"I$#.21(26(A)? E6H23$K3?)-7<!

uuuuuuuuuuuuuuuuu © Verilab & Accellera 9




D@(
GIA(

IA(
*1B);(

IA(
TB;!,(

AHA(
>:2(

O")-71P**)<<Il6-"*")<!

¥ H60=3)@)4<'A)L'N"0%"(0'3"($&&'//(:23.&.'/(

D@( | C,=7(
C=?( | *B)(
N( Ca(

C,=7( C,=7;( C,=7( C,=?(
TB;!,( >:?( ?2@<<B;( @DT;(
N(

C@T( C@>( C@F(
CT( C>(
@ [ .C(  |CFT( [P |gym | CFC
CUT( | CU>( -
C>T
T( C,T( N( CF>,(T( Just defining access
CU>,T( policy is not enough !
>( C,>( Sliﬁ( N( Must also implement
CUT,>( special behavior !

¥ )'IN"0%"(O'3"($&&(:23.&.'|(*#4! ) #TT)T!

local

static  hit

m = uvm_reg_field

.. define_access

(OUDAR):

if(!  uvm_reg_field

.. define_access

(OUDAM)) ‘uvm_error(...)




166%<I>IH#-- . #*%<]
¥ Q.'3".#<)*-#<<|@#<)0=BRIOL$3(7'0J2"(I22M/(
B.7:3'7'%0 !'4!7)$'A)7!?)-7!56!<:)*'#-'N)!.)@#A'fsfg?\

class my reg field extends uvm_reg field ; pre_write
virtual task post write  (item rw); post_write

Il specific implementation pre_read
endtask post_read

¥ T$33I$&M<)*-#<<!|@#<1)0=BRIOL$3(7'0J2"/
D.7:37'%0 '417)$'A) 71 #%196&'-3,&HB'5@!7?)\!

class my field cb extends uvm_reg cbs ; pre_write
function new(string name, ...); post_write
vitual - task POSLWIt ot jmportant callback | Pre_read
/I specific implementation : SR post_read
for passive operation IS — :
endtask : post_predict
post_predict encode
my_field cb my _cb = new(" my _cb", ..); decode
uvm_reg_field cb:: add ( regX .fieldY , my_cb);




166%!>1H#-- #*%!GC)*8964!

¥ 0')-710)5@6I22MI#$)B38$SI)C)*85)7!!
¥ T$33I$&0)5@67<1#9)2%3ABC)*85)716(1'-./0"1™((

task uvm_reg_field:: do_write (item rw);

ACTUAL WRITE

rw.local_map. do write (rw); € T

HOOK METHOD

post_write (rw);, <€
for (uvm_reg cbs  cb=cbs.first();

cb!=null;
cb =cbs.next()) CALLBACK METHOD
' / FOR ALL REGISTERED CBS

cb. post write (rw); I

¥ callbacks registered with field using add

¥ multiple callbacks can be registered with field
¥ callback methods executed in cbs queue order

endtask




+@A;B=D<(;E!+5B;>(



1$'5)M56MD)<)5!GC#0=-)

set to reset value on write
W o : R
¥ GCHO=-L/'IN"0%"(0'3"($&&'//(:23.&S(
B =$)M7)?4)71#**)<<1=6-"")<IE6$!|$'5)M56MH-)#$UJ)S!KIH+
Bl 8<)$M7)?4)7!=6-*F!$)Y8'$)7!E6$!|$'5)M56MD)<)5!K]DGJL
' luvm_reg_field:: define_access (OWRES)
¥ R)064<5$#5)I5@9%))!=6<<".-)!<6-8964<X!
Bl +/3,$4%-,&20//50=-)0)45#964!'4! "'1.#"(O'3"(

Dl +/3,$4%-,&0=-)0)45#964!'4! &$33I$&M(
B +/3,$+%8&*-110=-)0)45#9641'4! &$33I$&M(




|IDGJ:<'4;! 3,%&42!$K1'66%!

virtual
if (!

task post_write

predict

NOT PASSIVE

class wres_field t extends

(rw. get reset

(uvm_reg_item rw);

uvm_reg_field €~

DERIVED FIELD

0)uvm{  IMPLEMENT post_write TO
SET MIRROR TO RESET VALUE

function

class wres_reg_t
rand wres_field t wres_field

void

/[ wres_field

extends uvm _req ;

puild  ();

create()/configure(..O WRES..)

¢ USE DERIVED FIELD

FIELD CREATED IN REG::BUILD

function

void

/l wres_reg

class my_reg_block extends
rand wres reg t wres reg ;

build ();

create()/configure()/build()/add_map()

uvm_reg_block;

REGISTER CREATED IN BLOCK::BUILD

reg/block build() is not component build_phase ()



IDGJ:<'4:! 3,%&A421$8IH-- #*%)

uvm_reg_cbs

~ DERIVED CALLBACK

w);

IMPLEMENT post_write TO
SET MIRROR TO RESET VALUE

/] wres_field create()/configure(..O

class wres_field cb extends

virtual task post_write (uvm_reg_item
if (! predict (rw. get reset ())) ‘.Evm

NOT PASSIVE

class wres_reg_t extends uvm _req ;

rand uvm_reg_field wres_field ;€<

function void build ();

USE BASE FIELD

WRES..)

extends
wres_reg ;

class my_reg_block
rand wres reg_t

build ();
create()/configure()/
wres cb =

function void
/l wres_reg
wres_field cb

uvm_reg_field cb

d()/add_map()
new(" wres cb ");
.. add(wres reg .wres field

uvm_reg_blocl -oNsTRUCT CALLBACK

REGISTER CALLBACK
WITH REQUIRED FIELD

wres_cb );




IDGJ!:<'4:! 3,%843!" 1 §H8-- #*Y

: IMPLEMENT post_predict TO
class  wres_field_cb extends | seT MIRROR VALUE TO RESET STATE
virtual function void post_predict = (.., fld , value ,..);
if(kind==UVM_PREDICT_WRITE) value = fld . get_reset ();
MPASSIVE OPERATION virtual function void post predict  (
class wres_reg_t extend INput uvm_reg_field fld ,
rand uvm_reg_field wl Input uvm_reg_data_t previous
- inout uvm_reg_data_t value
function void build ()] nput uvm_predict_e kind ,
/I wres_field  create(| nput uvm_path_e path ,
input uvm_reg_map map
class my_reg_block - post_predict isonly — if we use this callback
rand wres reg_t . _ _ :
available for fields with a register we get
function  void  bui not registers silent non-operation !
Il wres_reg create()/configure()/build()/add_map()
wres_field cb wres cb = new(" wres cb ");
uvm_reg_field cb .. add(wres reg .wres field , wres cb );
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class prot_field cb extends uvm_reg_cbs ;

_ HANDLE TO
local uvm_reg_field , €= LOCK EIELD
function new (string name, uvm_reg_field );
super.new (name);
this. = :
endfunction
virtual function void post predict (.. previous |, value );
if (kind == UVM_PREDICT_WRITE)

if ( . get () REVERT TO PREVIOUS
value = previous R VALUE IF LOCK ACTIVE

endfunction

CONNECT LOCK FIELD

class my_reg_block extends uv[n_reg_b OCK; vV
prot_field _cb prot cb = new(Oprot_cb O, );
uvm_reg_field cb:: add ( prot_field , prot cb );

N REGISTER CALLBACK
WITH PROTECTED FIELD
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class extends uvm_reg _cbs ; SANDLE TO
local uvm_reg_field prot_field , PROTECTED FIELD
function new (string name, uvm_reg_field prot );

super.new (name);

this. prot_field = prot ;

endfunction

: : : : SET ACCESS POLICY FOR
\{|rtugl function void post predict PROTECTED FIELD BASED ON

if (kind == UVM_PREDICT_WRITE) LOCK OPERATION

if (value)

void'( prot_field . set_access (" RO)); ‘

else

_ _ prot_field.get _access()
V0|d'( prOt_erld . Set_acceSS (" RW RETURNS CURRENT POLICY
€l REGISTER CALLBACK |

WITH LOCK FIELD CONNECT PROTECTED FIELD
class my_reg_block ends uvm_reg_block; /
new(O O, prot_field )
uvm_reg_field cb:: add ( : );




Q8\)$)7!1$'5)!GC#0=-)!

write to buffer

read from current

w oS

copy on write
to trigger
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class extends
local uvm_reg_field current , buffer ;

uvm_reg_c

HANDLES TO BOTH

1 CURRENT & BUFFER FIELDS

function new (string name, uvm_reg_field
uvm_reg_field

virtual function void

if (kind == UVM_PREDICT_WRITE) begin
buffer . get_

uvm_reg_data t val =
if (! current . predict

current
buffer );

post predict

COPY FROM BUFFER TO CURRENT
ON WRITE TO TRIGGER

mirrore

—value 0;

(val)) uy

class my_reg_block extends

RO & WO REGISTER AT SAME ADDRESS
¥ all writes go to WO buffer
uvr‘1 ¥ all reads come from RO current

default map. add reg (cur reg ,'hl0,"
default map. add reg (buf reg ,'nhl0,"

RO);
WO):

v

K K K

cannot share address again
complicated to generate
confusing map for user

OVTIT_TEY_IETa_Co.. auua(

LREGISTER CALLBACK WITH TRIGGER FIELD

cur_field Jbuf_reg. buf field )

);




class buf reg_field extends uvm_reg field ;
uvm_reg data t  buffer | €————- App BUFFER TO DERIVED FIELD
virtual function void reset (string Kmror; |
super.reset(kind); 4| RESET BUFFER TO FIELD RESET VALUE
buffer = get reset (kind); |
class Dbuf field cb extends uvm_reg _cbs ; p?: ta?rr:éj If(;tr c;l,lstzs((;k
local buf reg_field buf field ; d P
virtual function void post predict  (...); // if write
buf_field . buffer = value ['set gyrFER TO VALUE ON WRITE TO FIELD,
value = previous ; SET MIRROR TO PREVIOUS (UNCHANGED)
class extends uvm_reg cbs ;
local buf reg_field buf field ; COPY BUFFER TO MIRROR
virtual function void post predict "l ON WRITE TO TRIGGER
buf field . predict (buf field . buffer );
: - -] REGISTER CALLBACKS WITH
buf field cb buf cb = new(Obuf ch
uvm reg_field cb:  add(buf field €Ak ERED & TRIGGER FIELDS
= new(O O, buf field );
uvm_reg_field cb:: add ( : );
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K2\ not backdoor
¥'0=-)0)45! +/3,$+%&*-(&$331548] passive & backdoor
callback registered

with model field

not passive

access UVC config
via a handle
REG MODEL | ! (HMY_UVC
-.jm \  side_effect_cb |
—==if (field.write (val )) I n
m cfg.set_var (val ); J! !R
[P {[oC T T] " [
ENV AGENT >
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class extends uvm_reg_cbs ;
my_config  cfg ; €— HANDLE TO CONFIG OBJECT
function new (string name, my_config cfg );

super.new (name);
this. cfg = cfg ;

endiunction SET CONFIG ON WRITE
virtual function void post_predict TR;ﬁgLigl':ESrFEgEFI%JLIIE{)ED

if (kind == UVM_PREDICT_WRITE) ( Q )

cfg . set var (my_enum_t'( ));
endfunction
ENVIRONMENT HAS

class my_env  extends uvm_env; UVC & REG_MODEL

uvc = my_uvc:type id: create (...); CONNECT CONFIG

reg_model =my_reg_block::type id:: cregde T [

REGISTER CALLBACK

= new(O O, uvc. cfg); /
uvm_reg_field cb:: add ( reg_model . , );
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uvm_object_utils (T)\

“define
) Ivm_obie el

1 Interna

class extends ;
" uvm_object_utils ( )

- endclass

FA'0#964

)

m_obhie el Interna
extends
uvm_object_registry

static fung#®n type id

- 1 . a
class
typedef

, .
get_type ();

< (D

") type id ;

returpAype_id::get();

acll.fo ot .

/
P

explains what type_id is

declare a typedef specialization
of uvm_object_registry class

endfunction
function uvm_object

<

create (string n:

const static string type_name ="

vir;%function string
refurn type name;
declare some methods
for factory API

get_type_name

0

but what about factory registration
and type_id::create ???

0

get_object_type

© Verilab & Accellera 29
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class uvm_object_reqgistry proxy type
#(type T, string Tname) extends lightweight substitute for real object
typedef uvm_object registry #(T,Tname) this_type;
local static  this_type me = get (); <€—— local static proxy variable calls get()

static function  this_type get ();
if (me == null) begin

construct instance of proxy, not real class
uvm_factoryMwl o,
me = new;

f register (Me); <— register proxy with factory

end : C e e e
return me: registration is via static initialization
endfunction => happens at simulation load time
el function  void uvm_factory:: register  ( obj);
static f|
static f| !/ @dd to associative arrays
static f m_type_names [ obj.get_type name()] = obj;
endclas tels e

¥ thousands of registers means thousands of proxy classes

are constructed and added to factory when files loaded
33|l ¥ do not need these classes for register generator use-case!




5F=)f 7X%)#5)!

type_id:: create (O _ O,get_full_name());

uvm_object_registry #( ") static create function

class uvm_object registry #(T, Tname) extends

static function T create (name parent.contxt="");

uvm _factory f ZAuvrm_Tacrory: get (U,

uvm_object obyj; gﬂ{ request factory create based on existing type overrides (if any)
= f.create o Ject by type (get contxt name,parent);

dfunctiol "eturn handle to object

virtual function uvm_object $ate _object

(name,parent);

T obj; )
J / search queues for overrides

obj = new(name, parent); 7

is %/ fact - t ject_by t
ﬂi constructs actual object | rl&).uvm_ actory .. crea e_%ec_ y_type

end ¥ create and factory search takes time for thousands of registers

during the pre-run phase for the environment (build time )
S2)|l¥ no need to search for overrides for register generator use-case!
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