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The Path of SystemVerilog Adoption

SystemVerilog

Assertion

e Ad-hoc methodology
eLow entry barrier

eLow learning curve
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e New verification el egacy design
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e Solve current
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® SystemVerilog Assertions
® Assertion acquisition
® Assertion visualization
® Assertion debug
® Assertion statistic

® SystemVerilog Testbench
® SVTB source code support
® VMM, AVM library support
® Pre-simulation analysis and debug
® Post-simulation analysis and debug

® SystemVerilog Design
® Same as Verilog design
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The Difficulties of SystemVerilog Testbenc_lt%bu"--- F

® SystemVerilog Testbench is not a hardware design language

® Software-like coding style
® Declaration base instead of instance base
® Function based debugging instead of signal based
® Complex inheritance relations
® Zero time call stack
® Testbench specific coding style
® Coverage
® Constraint

® \When using a library
® How can | use library efficiently?
® What does VMM and AVM provide?
® Any tools that help to understand and use the libraries?
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OO = Reuse

Base class Base class

Base classes for '\

oh a8 VI _
Base vars

such as VMM
Base methods

cmd: bit[3:0]
header: mstruct

set_cmd (bit[3:0])

methods

ErrPkt
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Verdi’s New SVTB Comprehension Window

(Early Access Version in 2008 Q1)

«Yerdi: TEBRBrowser:2> Testbench Browser

@8/, ] vmm_channel
@] vmm_data

B I T
Bl
B ] vmm_log_below_iter
|| vmm_log_callbacks
B ] vmm_log_format

NS YR Y

Declaration Based
Hierarchy Browser

|| vmm_notification_config
|| vmm_notify
@', _| vinm_scheduler
|| vmm_scheduler_glection
B, ] vmm_version
B, ] vmm_xactor

ool vmm_xactor_callbacks

B, ReceiverCallhacks
o ReceiverCovCallhacks

SVTB Analysis Pane

class wmm_xactor:

umm_log  log:
int stream_id:

wmm_notify notii
typedef enum in

File Search Help
< I8 A
B | $root il Inheritance View] Canstrain View] 1 A
B rautar 2| /¢ S¥YMOPSYS COMFIDENTIAL - SYMOPSYS CONFIDEMTIAL - SYNOPSYS CO
@5 router_io B4 vmm_xactor_callbacks al 4
o I_JrUUtE{}ESttD ﬁa ] DriverCallbacks 4l /¢ Thiz iz an unpublished, proprietary work of Synopsysz, Inc, .
- o HSHCE_ e o 3 DriverCovCallhacks bl /¢ fully protected under copyright and trade secret laws, You r
o slicar C_J Bl Bl ¢ wiew, uge, discloze, copy, or distribute thiz file or any i
B rislice o : 7| ¢4 contained herein except pursuant to a valid written license
test B8] Packet_scenario_gen_callbacks bl S
=] % wmm o GenCovCallbacks gl s :
@', vmm_broadcast | GenshCallbacks 10| /¢ SYNOPSYS CONFIDENTIAL - SYNOPSYS COMFIDENTIAL - SYMOPSYS COH

SVTB Source Code
Pane

HACTOR_STORPED,
HACTOR_RESETH notifications_e:

typedef enum int {SOFT_RST,

Message/Log Pane
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Detalls of SVTB Comprehension Window —ﬁe}-s

® Declaration Oriented

® List all the class declarations
in design

® List all the members under
class definition

® [Function, Constraint and
Covergroup

® \With variable, function,
constraint and cover points

® Derived data member will be
listed in different manner
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B _j wmm_broadcast

A ] vmm_channel

| ] vmm_data

B ] ¥mm_gny

B, vmm_log

B _] vmm_log_helow_iter Class

| _] vmm_log_callbacks

| ] wmm_log_format

B ] vmm_log_modifier

S wmm_log_msg

B vmm_log walchooit

B3 wmim_noumicanon
B #g indicate )
x‘;% reset Function

EEqu__'_'_j Ve motificatice = oang

B, _] wmm_notify

B _] vmm_scheduler

B vmm schadiar election

election_id
id__histary
ids=
instance_id
N_SOurces
next_idx
ohj_offset
source_ids
< g2 ohbj_history

e
~ e

Variable

s e

Constraint
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Details of SVTB Comprehension Window —ﬁis \‘ £

v

® Display inheritance relationships
® When you select classes, functions, constraints and covergroup
® List inheritance history in tree view
® Allow user to trace parent/child of selected item

> Testbench Browser

File Search Help
- & %
B $root [ innertance view| constrain view] 14
% router 2|/ SYNDPSYS CONFIDEWTIAL - SYMOPSYS COMFIDEMTIAL - SYMOPSYS COP
=5 router_io Bg4] vmm_<actor_callbacks 3|4
E_’- routeritest o DE!‘F:I DriverCallbacks 4| #¢ Thiz iz an unpublished, proprietary work of Synopsys, Inc, .
i rtSMEE_ tap b ] DriverCaovcallbacks 5|44 fully protected under copyright and trade secret laws, You r
{D:I I’Q" Bl /4 wiew, use, disclose, copy, or distribute this file or any ir
& rslicer . DrivershCallbacks
i k. 7|4 contained herein except pursuant to & walid written license
test E!f:_; Packet_scenario_gen_callbacks Al e
. i, GenCovCallbacks ¥
& ol vmm o alss
o vmm_iraadeast _ld GenShCallnacks 10[/# SYNOPSYS CONFIDENTIAL - SYNOPSYS COMFITENTIAL - GYNOPGYS COM
‘o vmm_channel 8] ReceiverCallbacks 11|
o) vinm_data “I.1 ReceiverCovCallbacks
3
e .
o vmnim_log_below_iter A A A
S i List the inheritance
o vmm_log_format relationship of the Lfcloes o xetors
. wmm_log_modifier . 18t won_log  log:
5 _log |
1 wrm_log_msg selected item & :
f;l vinm_log_watchpoint 2 int. strean_id:
%:l me_m:!gcat!on z 22| wnm_totify notifys
I-;:| S L e s nn Y 23| typedef erum int {XACTOR_IDLE = 939990,
(_;l Whitn_notify 24 HACTOR_BLISY
‘e wmm_scheduler : 25 ¥ACTOR_STARTED,
‘o vmm_scheduler_election 25 HACTOR_STOPPED,
Select on ool vt yersinn 27 YACTOR_RESET} notifications_e:
[ wmm_xactor 28
Class ot wmm_xactor_callbacks 29| tupedef erum int {SOFT_RST,
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Details of SVTB Comprehension Window = Constr

View

® Constraint list for
® When you select

variable ;\F;m A

Inneritance Visw| Constrain view] 12
mn_] vimm_broadcast & 13 -
@/, ] vmm_channel B (7 vinm_scheduler_election_valid 14] class ymm_scheduler_election:
. L' t th t H t 7] vmm_data @ obj_offset ig “"t ‘“Sga”';e—:'di -
T int unsigned election_id;
ISt the constrain e o ﬂ
- (CE ! E i 18 int unsigned N_SOUrcess
factors that influence the iy B e e
o —0d 20 int unsigned ids[$]2
H e ] vmim_Ing_format i i 21| int unsigned id_history[$13
variaple @, ] vmm_log_madifier List the variables 22 wmn_data obj_historyl&1;
EP\J WHM_l0g_tsg B . 23 int unsigned next_idsy
8| vmm_log_waichpaint belng constrained 24
&' ] vmm_nofification 25 rand int unsigned source_idx?
& {8 indicate 26|  rand int unsigned obj_offsst:
- reset 27
@/, vmm_notification_confy [z constraint election_valid 1]
m:c\_.] ymm_notify 29 obj_offset == 0z
. 1 1 ] vmm_schedular 2l source_ide 3= 07
onstrained variables e
- @ election_id
Ep 33
AL 34 constraint default_round_robin {
@ ids i
35 source_ids == next_idx:
en you selec e 2
. -9 “—}9«0”_5993 37|endclass
t t nod 2 oo
obj_offset Rr\R R A
constraint node el The definition of the constraint
g P sy 41
. . - g sources 42 winm_scheduler_election randomized_sched:
® List constraint definition “
[ 44 protected wmm_channel out_chan:

under selected node A

Select on
constraint node
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View

® Constraint list for
selected variable

® When you select
variable

® List the constraint
factors that influence the
variable

® Constrained variables

® When you select
constraint node

® List constraint definition
under selected node

Details of SVTB Comprehension Window = Constr

roy <¥endi: TBBRBrowser:2> Testbench Browser.

File Search

- &%

& 8 wmm
Bl vmm_broadcast
B, vmm_channel
& 1) vmm_data
] vmm_eny
] vmm_log
B vmim_log_below_iter
B, vmim_log_callbacks
& 7 vmm_log_format
] vmm_log_modifier
Bl vmm_log_tsg
B vmim_log_watchpoint
&l ] vmm_nofification
m:‘é:ﬁ indicate
-8 reset
B, 1 vmin_notification_confy
1) vmm_notify
a1 vmm_scheduler
&/, vmm_scheduler_glection
~ g election_id
~ @ ld_history
@ ids
@ instance_id
@ n_sources
g next_ids
@ Dbj_offset
O

o

-

Select on

L= variable =

Inheritance view| Constrain Yiew]
B @ source_idx
2 ;] default_round_robin

;] vmm_scheduler_election_valid
5 _5]] vmm_scheduler_election_valid

List the constraint
factors influence the
variable

class wnm_scheduler_election:
int instance_id:
int unsigned election_id;

int unsigned
win_channel
int unsigned
int unsigned
wnin_data

int unsigned

n_sourcest
sources[$1;
1ds[$]:
id_history[$13
obj_historyl$1:
next_idx:

rand int unsig

Frmebraint mm ochadilar alantiom ualid £

Source code show the
variable

constraint default_round_robin {

source_idx == next_idx:
sndclass
class wmm_scheduler extends “WMH_XACTOR:

wmn_scheduler_election randomized_sched:

protected wam_channel out_chant
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Pane

® Provide source viewing and
tracing capabilities

® Get definition
® Show calling

® Expand macro dynamically

12 Novas Software, Inc.

Details of SVTB Comprehension Window = Sdurc

Help

Source Code

clazs MRS =xtends wnn_envs

virtual router_io,TB
Configuration
Packet_scenario_gen
Scoreboard
GenCowCal lbacks
GenSbCal lbacks
Driver
DriverCovCallbacks
DriverShCallbacks

router:
cfa;

gen;

shy
gen_cov_ch}
gen_sh_ch?
dryl1:
dry_cow_ch?
drv_sh_chs

E:ﬁ:‘ SVTB Source Code

wim_t

s PAnNe

function new(virtual router_io 7B routerd:
super, hewt "Ervironment ) s
this,router = routers

cfg = neuf}:
endfunction

virtual function void gen_cfqil:

super,gen_cfol}:

if {lcfg,randonize())

*unn_fatal(this, log, "Configuration Randomization Failed!'n"):

endfunction

virtual function void buildid:

super,buildi):

aen = hewt'gen”, 032
aen, stop_after_n_insts = cfq,run_for_n_packets:
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Dumping for SVTB

® SVTB dumping (Class dumping) (2007.07 Beta for VCS)
® Use ordinary task ($fsdbDumpvars) to dump variables in class
® Use Verdi's Dynamic Data Browser to see the results

e < W end i Dymamic DataBrowserd » Dymamic Data Browser =10l =|
File Wiew Tools MWindow Help
- & & - »|[0 x 0.01ps T A& Rl ¥
Hame Value Type A
EI—E:I frdb_eng_salary_ref Mfal-=120,22.5,0.0 MfA-=zalary_cistruct)
—_amoney Meg—-=120 M A= =int3E
T share M —=£E 0 Mfd-=dauble
B stock_ref [Springsoft, Taiwan OTC,160,MF} | M/A-=stock_cistruct)
EI—E:I polymarphism_ref Mfal-=120,225,5.0 M A-=salary_cistruct)
—H_Jmoney MeA-=120 M A= =int3e
—( 1 share MiE-=22.5 M7 &-=double
g stock_ref [Springsoft, Taiwan OTC,180,MF} | M/A-=stock_cistruct)
¥
| |
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Dumping for SVTB

® Dumping on logging (TBD)

® |ogging is widely used in SVTB

® VMM provides vmm_log class

® User have customized logging mechanism
® \When fatal/error log happens

® Bug happens

— Ew
Zle Yiew Took Windcw Help
e e . . bl [0 xoogs 18 B2
® The initial point for debugging @il O [T
Bl e ey o ug{i2025) Wiaessalay st
}»jnnnzv o o
)»jmre WA->225 a->touble
i—;snﬂuﬂ {Sprrgsof it Tatwan CTC 180 NP N/A-sstick clstuh
i i E—Q‘pawmarpﬂsmﬁr T
Simulation :

-| A& R

5

1]

=
2=
i

DEEBEABE

rrrrrrr

—— vas Dumping API '

~—Novas Dumping API




VMM Library Support

® FACT:VMMis SVTB

® VMM library is encrypted
® No source code to compile

® Complex scenarios and tests based on VMM
® Complex transaction-level tracing
® Many methods and functions to chose from, in the VMM library

® Through a partnership with Synopsys, Verdi now supports VMM (Today)
® Designs based on VMM (even encrypted) can be imported
® Hierarchy tree that reflects the VMM components
® Designs with VMM can be traced
® VMM blocks will be treated as black box (Macro)
® |Internal details not shown
® Help user to use VMM more efficiently (Future)
® List all available functions from VMM library

® Help user to understand what function is used
® Provide more info on a function — its members and what it does for example
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®  Allow user to import design with encrypted VMM

® Pre-compiled VMM library included in Verdi
package

® Build the complete hierarchy tree for design
comprehension

® When VMM component selected, show empty
source code

® Easier to get definition from VMM library
® Dumping
® VPl used to dump SVTB data including VMM

oot «VerdinTmeeMain:1» ronter_fest_fop.th unnemed §router tb_sv 24 env_gen brosdcest vmm broadeest (fdgdiqel TestcareEystemVerilog”

Fio Explosafion View Source Trace Tools Windiw

S EDE @t dd o ns bl S8
e e —
‘o vmm_broadcast i < . >
‘.1 ¥mm_channel # E ypt d F I
e ncrypted riie
o vmm_eny
‘o ymm_log
o vmm_log_below_iter
o] vmm_log_callbacks
o ¥mm_lag_format
o vmm_log_moifier
o vmi
DL
o vm alio
@& indicate

al reset
{2 vmm_nofification_config
o vmm_notify
{od wmm_schedulsr
T vmm_scheduler_election i

@ election_id |
@ id_history

@ ids

4 instance_id
@ n_sources
@ next_idx

# obj_offset

& B s

VMM-based

Source Code

@ source_idx
< obj_histary

: s0UrCes

7] default_round_robin

Z2] vmm_scheduler_election_valid

4 —

tncluded file "DriverCowCallibacks,sv”

included file “briverSiial lbscks.s®
included File “Heceiver.sv®
included File "ReceiverloCal [backs o™
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Hame Value Type
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Ea—g:l stock_ref
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B stock_ref
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| VMM-based

|

Dumping
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Summary

® Support import for popular libraries
® VMM and AVM support available today
® Brand new Testbench Browser to understand testbench
® Software like declaration based hierarchy tree
® Inheritance relationships for class and function
® Easily to understand variable vs constraints (constraint vs. variables)
® Static SVTB analysis
® Simulator independent static SVTB comprehension and analysis
® Popular SVTB libraries support
® Simulation vs. SVTB debugging
® Various dumping methods allow user to get desired simulation results
® Coverage visualization and post simulation analysis
® Comprehension Support
® Help user to understand/use SVTB libraries efficiently
® Encrypted VMM library will still see the header of function/class
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