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Old OVM set_config * Commands o

set _config_int / set_config_string / set_config_object

testl|"cnt"=2
|"cnt"=2
| e | " cnt"=2

set _config int ("*", "ent", 2); -

/N

11 "ent" int values stored

" "_"st" " "_"st"
4 ‘ ‘
set config string("*agnt*", "s", "st"); 53

' "_"st"

p&&ﬂ
"ent"=2 "ent"=2
sotee

8 "s" string values stored "s"="st"! St

p&ﬂ
"cnt"—2

l "_" t"

"cnt"—2

l "_" t"

set_config object("*agnt2.*","w", obj,0); 5

ik

3 "w" obj handles stored

Very inefficient to store common configuration
variables inside of multiple components

ll S ... and can only store int, string | T Lo ZQC%%N
decenerd L and ovm_object handle types iy DVCON
E . e unime sTates

SYSTEMS INITIATIVE




Central Resource Pool Added to UVM

To Store & Retrieve Usable Resources
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uvm_resource_pool

G

SYSTEMS INITIATIVE

testl Type Scope / Regex| | Value
|i| Rl e—— vir dut if "*agnt*" dif
R2 e—— env _cfg "k e*" cfg
R3 e—— agnt cfg "*agntl" cfgl
R4 &—— agnt cfg "*agnt2" cfg2
R5 e int an 4
@ R6 &—— int "k ex" 1
R7 e string "*agntl" "Warnl"
R8 e—— string "*agnt2" "Err2"
R9 e—— int "LCNT: : *" 10

Primary access uses the uvm_resource_db API

Secondary access uses the uvm_config_db API

Any type can be stored

Not directly stored in components

(2023

DESIGN AND VERIFEICATION™
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Resource Database
Recommended for UVM Use

* uvm_resource db & uvm config db commands:
— APIs to access general purpose resource database
— Place to store & retrieve type-specific information
— Information can be written / read at anytime during simulation
— Alluvm_resource db/uvm config db methods are static «—
— uvm_config dbis layered on top of uvm resource db

Methods must be accessed
using : : operator

uvm_resource db methods:
get_by type
get_by name
set_default

uvm config db methods:
set < Most commonly get < — Most commonly
used methods b
set_anonYmOUS/ set <« used methods
read by name exists

read by type
write by name

| 2023
write by type See UVM Class Reference Manual for DES.GNANN-
agcellerd dump = more details on all of the methods DVGCON

wai t_modi fied

CONFERENCE AND EXHIBITION
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uvm_resource_db / uvm_config_db APIs
The Bad News!

« More than 90% of UVM verification engineers are|using the wrong API !!

Early UVM books & papers
are to blame

- Can be used with components,

\ sequences and transactions

... and is simple to use

 uvm_resource db APIis powerful

 uvm_config db API has limitations - Can only be used with components

\ ... and requires a confusing
cntxt-inst name matching mechanism

Requires p_sequencer gymnastics to
pass test information to sequences |y
#0223

accelle’-a - . : DESIGN AND VERIEICATION™
. —
5 - - DVCON
. . 2 . - CONFERENCE AND EXHIBITION

- ' ' ' | UNITED STATES
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UVM Resource APls - ::set Overview Accessor guidelines:

For classes: this
For modules: null

Not required to be a
component scope

7
Type that | | Simple "match-string" Where it What value
is stored (with optional wildcards) is stored is stored
4 v N\
uvm_resource db |# (type)|: :set (| "scope", "field name" | value, ||accessor)|;
T Used for optional
resource db debug tracing
API This is just a "match-string"
used for matching during
config db get / read operations
APl l
uvm_config db # (type)|: :set(|cntxt, "inst name", \"field_name" Jl value | ) ;
Must be a component [ String (with
class handle optional wildcards)
C J

Ve

: - v L UVM must convert this to : ... butuvm_ config db string must |
accellera - a "match-string" & match a real component path

CONFERENCE AND EXHIBITION

SYSTEMS INITIATIVE



UVM Resource APIs - ::get/read Overview

Declare varl to hold
retrieved value

/

This is mostly what
we care about

8 of 25

Accessor guidelines:
For classes:
For modules: null

this

: : Type that Simple "match-string" Where it ‘ Copy to
type varl; is stored (with optional wildcards) is stored varl
( v A
if ('uvm_resource db |# (type)|: :read by name (| "scope”, "field name",| varl, ||accessor))..

A

API

resource db

config db
API

A 4

|

This is just a "match-string"
used for matching during
get /| read commands

l

Used for optional
debug tracing

if ('uvm config db # (type)|: :get (| cntxt, "inst name", \"field_name", varl |)..
Must be a component [ String (with

accellera) -

SYSTEMS INITIATIVE

class handle

optional wildcards)

Ve

UVM must convert this to
a "match-string"

... butuvm config db string must
match a real component path

CONFERENCE AND EXHIBITION
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uvm_resource _pool - Tables 0

Name Table Type Table

uvm_resource db commands add
| string  [eil------ + | || rsrc base {ei====-- S a new entry into both tables ...
-
\\ ... or pushes a new handle
onto an existing queue
| Each table entry points to a uvm_queue
The tables are The queues initially of uvm_resource_ base-type handles
initially empty do not exist
N N | The queues allow testbenches to have multiple
resources of the same name and same type

uvm_resource pool declares two associative arrays:
Name Table (ntab) & Type Table (ttab)

Name Table of handles that point to uvm queues
of uvm resource base-type handles
class uvm_resource pool; (Indexed by strings)

v

uvm_queue# (uvm_resource base) ntab [string];
uvm_queue# (uvm_resource base) ttab [uvm resource base];

Type Table of handles that point to uvm_queues

aﬂ,‘ellera . R - of uvm_resource base-type handles 7
. Y (Indexed by uvin_resource base class handles) |

SYSTEMS INITIATIVE
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Resources - uvm_resource_db::set
Name Table Type Table
"field namel"|e]|-===s, | | [ typel = |- === -y |
B et T Each uvm _resource db::set
N command creates a typed resource
t Each uvm resource db::set
| command creates two table entries

Store the typed resource handle into
Name Table & Type Table queues

Each queue is of type uvm _resource base
(typed uvm resources are upcast to the queues)

Each new resource handle is stored
in two locations (queues)

'
1
1
|
1
! 1
1
1
1
1
1
1
1

uvm_resource db # (typel) ::

set ( "*scope*", "field namel", valuel, accessor);
Create a typed
uvm_resource

uvm_resource# (typel) o

nat typel
@

SYSTEMS INITIATIVE

w *scope* "

valuel

Scope / Regexl Value.

Each uvm resource F;'C,lmfj
- has 3 field e

£023
Ahadl () N

EXHIBITION
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Resources - uvm_config_db::set
Name Table Type Table
"field name" |ef|-—-—, | || typel B - |
N et T Each uvm _config db::set
N also creates a typed resource
t Each uvm config db: :set

also creates two table entries

Store the typed resource handle into
Name Table & Type Table queues

t

1

1

1

| 1
1

|

1

|

1

1

UVM combines cntxt and "inst name"

into a new "scope"-string
uvm_config db # (typel): :se':t(," cntxt, "inst name", "field name", valuel );
Create a typed

The new "scope'"-string
uvm_resource must be a valid

"component-path” string
/

uvm_resource# (typel) o] typel

accellers) - -

K
" scope 1]

valuel

Scope / Regexl Value.

9023
Each uvm resource B
has 3 field (-

s EXHIBITION
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Resources - uvm_resource_db::set >

Name Table

"Vif" ®

Type Table

1] *agnt* " ,

uvm_resource_db# (virtual dut if)::set(

"vif" ,

dif) ;

\

Each uvm_resource db command
creates two table entries

Each uvm resource
has 3 fields

Type Scope / Regex| | Value

» Vir dut if "*agnt*" dif
Create a uvm_resource | —
- of type virtual dut if
Is there a "vif"-string =
Name Table entry?
Store the Store the Store the

resource value

NO - create a uvm queue of resource type | | resource scope

type uvm_resource base T
7/
... store the queue handle in the "vif"
string location of the Name Table

The "Scope” is just a wild-card string that must
be matched when retrieving the resource

SYSTEMS INITlanive

- ; i g 1

agcgle ... push the uvm resource# (virtual dut if) 8 The "Scope” does NOT have to match amcmom‘—
: onen D N

handle onto the queue (upcast) an actual comp t LI IN
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Resources - uvm_resource_db::set >

Name Table Type Table

nvif" R o] || vir dut_if :E uvm_resource db# (virtual dut if)::set(
= \ "*agnt*" , "yif" , dif) ;

Each uvm _resource db command

creates two table entries
1st - Name Table
2nd - Type Table
Type Scope / Regex| | Value
// } vir dut_if| "*agnt*" dif
Is there a virtual dut if-type
Type Table entry?

NO - create a uvm_queue of
type uvm_resource base

... store the queue handle in the virtual dut if
type location of the Type Table

accellera " ... push the uvm resource# (virtual dut if) fav: <1
. T handle onto the queue (upcast) FEVO
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Resources - uvm_resource_db::set >

Name Table Type Table

nvif" - :._,I e Chenn den :TI uvm_resource_db# (agnt_cfg) : :set (
"env_cfg" |e > o env_cfg . >0 "*agntl", "cfg", cfgl, this);
"cfg" - ghdl agnt_cfg . gk ik uvm_resource db# (agnt_cfg) : :set(
1 "*agnt2", "cfg", cfg2, this);
Type Scope / Regex| | Value
\ Y vir dut_if| "*agnt*" dif
\ ) env_cfg "k e*" cfg
\ 3| agnt_cfg "*agntl" cfgl
\ 3 agnt_cfg "*agnt2" cfg2
\ 2nd resource has different
Is there a "cfg"-string Is there an agnt_cfg-type Scope / Regex
Name Table entry? Type Table entry?

SYSTEM3 wwiniminive

HCL'a YES - push the 2nd uvm_resource# (agnt_cfq) YES - push the 2nd uvm resource# (agnt_cfgq) ‘fj’“
handle onto the queue (upcast) handle onto the queue (upcast)
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Resources - uvm_resource_db::set 0

Name Table Type Table

"wvif" ® :Tq vir dut if ::] uvm;resource_db#(int)::set(
"env_cfg" P > @ env_cfg . e "LCNT: :*n , HLCNT" , 10) ;
"cfg" ° ahdlki agnt_cfg . "171%/| | int queue is now 3-deep
"cnt" ® > @ int o vole|eld— T |
"has cov" |e > o string olele uvm_resource_db does not require
P component path names for matching
msgl ° > ¢
"msgz " o- > @
LENT jghd Type Scope / Regex| | Value
Y vir dut ilff| "*agnt*" dif
|
) env_cfg \ "k _ex" cfg
|
3 agnt_cfg \ "*agntl" cfqgl
|
3 agnt_cfg \ "*agnt2" cfg2
E int Mok Nt 4
|
o int T exr 1
|
) string \ "*agntl" "Warnl"
- ‘
. ) string "*agnt2" "Err2"
() B \x
. <BR 1] .« o %M
SYSTEMS INITIATIVE ' lnt LCNT c 10
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Resources - uvm_resource_db::set 0

Name Table Type Table

"vif" > Rlae~> vir dut if |em—Rlqe>
‘ AN
"env_cfg" |er—R2e» env_cfg o+— R2 A\
"cfg" o R3 &> R4 o> t cfg . :R3o—>R\\o—>
N\
"ent" o—R5 o> int \ o RSHRGA\RQH
SN
"has_cov" |e—R6 e string oS5 R7 o> R8 o>
"msgl" o> R7 o>
Type Scope / Regex| | Value

"msg2" o—> R8 o>

Rl e vir dut if| "*agnt*" dif
"LCNT" - R&{—> —

R2 e— env_cfg "k oex" cfg

R3 e—— agnt cfg "*agntl" cfgl

R4 e—— agnt cfg "*agnt2" cfg2

\R5 e—— int " 4

\

\16 —— int "k oex" 1

\

A? —— string "*agntl" "Warnl"

A 4

| R} o strin "*agnt2" "Err2"
accellera) g\, 7 =
g RO e int "LCNT: : *" 10

A 4

SYSTEMS INITIATIVE
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Resources - uvm_resource _db::read by name

i E" o ;T| Component: "uvm test top.e.|agntl|' |
"env_cfg" ® > @ virtual dut_if vif; s
"cfg" L >ole c.
"ent" . o e if ('uvm resource dbi (virtual dut if) T d by name (
"h o - get full name(), "vif", vif, this)) ‘uvm fatal
as_cov" |e > @ _ _ 1
SECT ° A Name-entry exists & v vif= dif Type || Must match this || What is
"msg2" /e Type matches & v (stored value) \\sged Regex to retrieve || stored
"LCNT" o Regex matches v 1 1 1
Name Table (Wateh Quete] Type Scope-/Regex| | Value
i " vir dut if "*agnt*" T dif
$cast uvm_resource base " env cfg Tk gk cfg
queue-type to =
uvm_resource# (vir dut if) | agnt cfg "xagntl" cfgl
queue-type —
> agnt_cfg "*agnt2" cfg2
» lnt Wee Tt 4
" int "k ex 1
*| string "*agntl" "Warnl"
. *| string "*agnt2" "Err2"
() B
. " int "LCNT: :*" 10
SYSTEMS INITIATIVE




Resources - uvm_resource _db::read by name

"Vif"

i

"env_cfg"

w cfg"

" cnt"

"has_cov" c

"msgl "

"msg2 "

"LCNT"

Name Table

18 of 25

(accenera)

SYSTEMS INITIATIVE

queue-type

$cast uvm_resource base
queue-type to
uvm_resource# (int)

Pseudo Scope:|'LCNT: : *" [ ==
int cnt;
if ('uvm resource dbi (int) ::re _name (
"LCNT::*", "LCNT", cnt, this )) ‘uvm fatal
Name-entry exists & v~ cnt= 10 Type Must match this || What is
Type matches & v (stored valu'é)\ stored || Regex to retrieve || stored
Regex matches v 1 T T
Type Scope / Regex| | Value
Y vitdut if| "*agnt*" dif
> env_cfg "k %" cfg
> agnt_cfg "*agntl" cfgl
> agnt_cfg "*agnt2" cfg2
» lnt Wee Tt 4
* int "k ek 1
*| string "*agntl\“\ "Warnl"
» t . " t2 n "Rm 2"
[ Match_Queue | String agn £r
| ®  int "LCNT: :*" 10
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uvm_resource_db::set Commands

Settable Resources

Name Table 157 < CRE]
Rl e—— vir dut if "*agnt*" dif
"vif" o1 R1 &> vir dut if |er—RI1 e R2 e+] env cfg Nk @kn cfg
"env_cfg" |e—R2e» env_cfg 1> R2 &> R3 o] agnt cfg "*agntl" cfgl
"cfg" o> R3 &> R4 o> agnt_cfg o1 R3 &> R4 o> R4 o] agnt cfg "kagnt2" cfg2
"ent" —>R5 o> int o+—> R5 o> R6 > RO o> R5 o1 int e 4
"has cov" |e1—>R6e> string o1—> R7 &> R8 o> R6 o int gk 1
'msgl" TTR7 & R7 e—— string "*agntl" "Warnl"
"msg2" T R8 & R8 e string "*agnt2" "Err2"
"LCNT" *TRI &> RO e int "LCNT: : *" 10
uvm_resource_db API stores resource handles uvm_resource_db APl can
in both Name Table and Type Table queues create all these resources

2 * . 2 i ; . j ¥ DESIGN AND VERIFE! \TION™
accellera) - 3 BVE DN
. . . 2 . - CONFERENCE AND EXHIBITION

SYSTEMS INITIATIVE




uvm_config_db::set Commands
Settable Resources

Name Table

157 < CRE]

uvm_resource_pool

20 of 25

"wvif" — Rl &> vir dut if |er—RI1 e
"env_cfg" |er—R2e» env_cfg 1> R2 &>
"cfg" o> R3 &> R4 o> agnt_cfg o1 R3 &> R4 o>
"ent" o1 R5 &> int o1 R5 e> R6 o>
"has cov" |er— R6e> string o1—> R7 &> R8 o>
"msgl" o> R7 &>

"msg2" o— R8 o>

M

accellera

SYSTEMS INITIATIVE

uvm_config db API stores resource handles
8l in both Name Table and Type Table queues

Type Scope / Regex| | Value
Rl e—— vir dut if "*agnt*" dif
R2 e—— env _cfg "k e*" cfg
R3 e—— agnt cfg "*agntl" cfgl
R4 &—— agnt cfg "*agnt2" cfg2
R5 e int an 4
R6 &—— int "k ex" 1
R7 e string "*agntl" "Warnl"
R8 e—— string "*agnt2" "Err2"
R9 e—— int =M EENT T E 10
Pseudo scope handle
(not a component handle)

| uvm_config db API can only create
resources for valid component handles 3

DESIGN AND VERIFICATION™

DVCON

CONFERENCE AND EXHIBITION



uvm_resource_db::read by name / read by type
Readable Resources

\

accellera

SYSTEMS INITIATIVE
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S

Name Table 157 < CRE]

Rl e—— vir dut if "*agnt*" dif
"vif" o1 R1 &> vir dut if |er—RI1 e R2 e+] env cfg Nk @kn cfg
"env_cfg" |e—R2e» env_cfg 1> R2 &> R3 o] agnt cfg "*agntl" cfgl
"cfg" o> R3 &> R4 o> agnt_cfg o1 R3 &> R4 o> R4 o] agnt cfg "kagnt2" cfg2
"ent" o+—> R5 o int +—R5 e» R6 > RO o> R5 o1 int e 4
"has cov" |e1—>R6e> string o—>R7 o> R8 &> R6 o int gk 1
'msgl" TTR7 & R7 e—— string "*agntl" "Warnl"
"msg2" T R8 & R8 e string "*agnt2" "Err2"
"LCNT" STIRI e RO e int "LCNT: : %" 10

uvm_resource db# () : :read by name & read type type APIs can
retrieve resources using Name Table and Type Table accesses

s

VG J

CONFERENCE AND EXHIBITION




uvm_config_db::get Commands
Readable Resources

22 of 25

acceller?)

SYSTEMS INITIATIVE

uvm_config dbi# () : :get API can only retrieve

legal resources using Name Table accesses

uvm_resource_pool Type Scope / Regex| | Value
Name Table Type Table
» vir dut if| "*agnt*" dif
"wvif" ® > R1 o> vir ut if |e . " "
\\ = » env_cfg * . e¥ cfg
"env cfg" |e—>R2 e env cf . R " "

_ k\ ‘ » agnt_cfg *agntl cfgl
"cfg" o> R3 &> R4 o> agnt_cfg \; > 5{” R4 o> R4 o] agnt cfg "kagnt2" cfg2
"cnt" ([ > RS” int / RE’"’RG._’RQ._> R5 ° > int Mok Nt 4
"has cov" |e1—>R6e> string / - Rq\» R8 o R6 o int gk 1
'msgl" TTR7 & R7 e—— string "*agntl" "Warnl"
"msg2" T R8 & R8 e string "*agnt2" "Err2"

M » int e LEENTT X 10

Pseudo scope handle
(not a component handle)

Guideline: Use the simpler and more powerful uvm _resource_db API

and stop using the uvm config db API
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Why-Oh-Why uvm_config_db ??
How Did We Get This Messy uvm_config_db API?

Only worked with components and only
stored int, string and ovm_object

. 4/
* OVM had set_config * commands
_ : Wildcards propagated storage elements
Placed storage into each referenced component «—— G Ul [T GOl T

Added resources & database

« UVM removed per-component storage «— 1
—| UVM goal: maintain a common storage database ef'}’ilgifnt
—| UVM goal: do not support both old set _config * storage and new UVM resources | storage

—| UVM goal: older style set _config * commands should work with new UVM resources

] Forced backward compatible component-
— uvm_config db was layered on UVM resources «—| only storage required by set_config_*

— uvm_config db was shown in first UVM books & examples « Very unfortunate!

— More than 90% of UVM engineers have been using the WRONG API for 10+ years!

Including Cliff & Heath
(Until we worked with Mark Glasser)




set_config */ uvm_config _db / uvm_resource db

Summary of Capabilities
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set config *

uvm_config db

uvm_resource_db

Used in OVM testbenches

v

X

X

Used in UVM testbenches

Stores int / string / object data types

AR

Stores any data type

Allows use of glob regular expressions

Allows use of POSIX regular expressions

Distributes stored information across components

Stores information in a common resource database

EENIENEN BN

Requires complex component handle & string scoping

N ENENENENENEN

Allows simple string scoping

Can store & retrieve information by name

Can store & retrieve information by type

Can store & retrieve information into components

Can store & retrieve information into sequences

X | N | % [% | % | % | % | S[%x]|N]| %

X [S|® | SN[®x [ SN]8 ] %
o
>
O

Can store & retrieve information into modules

x

N AN AN ENENEN E
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Conclusions
; i . . These commands deprecated in UVM
* *
o Quit usSing set _config / get config (and for a very good reason)
commands
. . ) ) Needlessly complicated cntxt-handle
* Quit using the uvm_config db API - inst _name-string scoping requirements
No need to remove existing uvm_config db lacks important features
uvm_config db commands that simplify UVM testbench development
Much easier, simple-strin
° USE the uvm_resource_db API < scoping requirgments 9
* uvm_resource db simplifies advanced - Simplifies virtual sequences and more

UVM testbench techniques

SYSTEMS INITIATIVE
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