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Motivation and Debug Flow
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Impact on Right First-Time Silicon

Fewer First-Time Right Logic Bugs Dominating Verification Time Spent
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Main Cause of Respins Need to Reduce Debug Time!

Source: Wilson Report 2022 2024
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Manual Process

How is Debug Automated Today?

Debug TEST FAIL
Failures

Debug Cycle

Regression
System

Results
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Coverage Cycle

Coverage
Closure

Verification Time Spent

Drive
B raze TEST PASS 35%

Closure
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Al-Assisted Debug Flow

Next-Generation Debug: Improves debug productivity up to 10X

Prevent Bugs
Expand debug with RTL & TB

IDE, and on-the-fly linting
Al ASSISTED
CHECK-IN \

INSIGHTS

Global Collaboration :
Multi-site, multi-user collaborative Al Data

debug, knowledge reuse ASSISTED Continuum
CoLLAB

Regression Management
ML-optimized daily regression, reduce

REGRESSION . .
HW costs and increase efficiency

(Al-CONTROL)

New Debug Paradigms ML-based Triage
Auto RCA, Smart Log visualization, Al-DRIVEN Al-DRIVEN Auto-binning and triage, predict source
debug knowledge capture R TRIGSS of failures (RTL or engineer)
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Regression
Re-run

Probe sim

Re-run

SYSTEMS INITIATIVE

Passmg
tests

<
Ref snapshot*

ML-Based, Automated Regression Debug

@
Aggregator

~

Ranking
Smart
Probe

Risk DUT RCA XRCA
TB RCA Log/Msg
Analysis

Engines

1Jodau VoY

=

.

» Debug Facilitator

RCA Manager

GUI j

@

~~

* Bucketized reg
failures
* Representative

U

* Bug prediction, code
change that caused
failures

-

* Engines root cause

the bugs (if ref
snapshot exists)

~~

-

* GUI complements

the engines
* RCA Manager &

Report for revie
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Al-Based Debug Automation
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Regression Binning with ML

Failing
tests logs

Regex Set
Extraction

Clustering

Passing

tests logs k

/ Auto Binning

Feature
Extraction

7 5
DUT RCAj XRCA
TB RCA | 509Msg
Analysis

Engines

\

8 RCA Manager 3

Debug Facilitator

/

/ Single Error Binning

UVM_ERROR UVM_ERROR
ASSERTION ASSERTION
ASSERTION
ASSERTION

N

ASSERTION
UVM_ERROR
ASSERTION
ASSERTION

\
—

Multi-Error Binning

UVM_ERROR
ASSERTION

UVM_ERROR
ASSERTION
ASSERTION
ASSERTION

ASSERTION
UVM_ERROR
ASSERTION
ASSERTION

N’

=

~

/
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Smart Probe

* ML-based ranking of change lists to root cause regression failures

Train the bug prediction model Bug prediction use model

Customer has an eX|st|ng probe DB

Features
Failed Cls CL: Changelist of Perforce
Failed CLs
Existing Extract Collect metrics

Probe History features Training for failed and Predict Rerun to

|I~ II- - passed CLs suspicious CLs validate

I * prediction
Collect Data bassed Cls ‘ '

with Probe
Engine Passed CLs 1. Passed CL observed last time

\

Customer has no probe DB

+ #of CL Changed Lines

»
. M Culprit CL / Suspicious CL
* # of CL Revisions

-‘ Suspicious CL

2. Failed CL observed this time
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RDA Component Technology

Golden
Testbench
Transactions

4 Userdebug _\_\
553,656

35,090, 01

Error
Testbench
Transactions

Error occurs in Error detected and
DUT / testbench reported by testbench

“Transactions of interest”
[ ]

Transaction Diff — Diff the
transaction in the
reference vs failing FSDB

Message Analysis — No
ref FSDB required.
Analyze info from the
“error” message.

Report transaction of
interest linked to the error

Display messages in
table and message
chart view

Intuitive filter, search,
data mining operations

APl to access

e database
4 « ML technology to
____________ detect abnormal
message
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DUTRCA

TraceDiff

0
CKIGTTE

@00

oungsss
Ce@sTs @ uz@rso

chigno

00 676 w7 0

Adopt roll back mechanism and
TraceDiff technology to narrow
down DUT problem

Temporal Flow View to analyze
root cause path

X-pessimism
engine -

N
|

X-pessimisfris

XRCA / with X-Pessimism

Scan X signals in FSDB and trace
the root cause of X.

Handle large amount of X signals
in batch mode

Formal engine to identify X
pessimism to remove the noise
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Auto Debug Design Change Problem

Target
JDB/ FSDB

P —— ]
Reference

__KDB/FSDB |

~ T

3|n1uIaEu3n

log

autorca —cfg run.yaml

DUTRCA

nu
Root cause:

Errors
happens
here

ol M1

® 1« M2

o - - - - - - - - - - - — - —

Changelist id that
make regression fail

VMiew Window Help Tools

¥/(21 P [ 2

=1 123

Total design changes
of the changelist id

—i- Total Design Change

accellera
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—- ALUB.v (2 design differences)
72 (module:ALUB)

81-82 (module:ALUBE)
=+ aluwv (1 design difference)
+ pram.v (2 design differences)

=1 ALUB.wv:82 (module:ALUB) (1 debug entry)
=l #550
Ssystem/i_cpu/fi_ALUB/XO0[7:0]#950

) L2 mer
Design Differences |EE||;.A—:'| =]
8l,82c81
- rrdefault: X0 = IDB;
= default: X0 = PC; /f bug
= default: X0 = IDB;

Debug entry point: double click will
show tracing path from debug entry
point to root cause

Show design difference

H0[7:0]
i)

Checker
catch
errors here

2024
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DUTRCA Report

<rcaReport:4> tracediff report.xml (on odcphy-vg-1310) 52 e NS
File View Window Help Tools L menu
v Pl o B~ sortby: [Autorank ~|
. RCA Type i Design Differences EE]@E]
&l Analysis Details 1400140
- Signal Differences Analysis =
- Trace Analysis - localparam SCHT DEPTH_PER_UF = (" DWC_USBX_CTL HOST NUM _PERIODIC_EP_ESS BI/2);

EI Target Build: “/slowfsfus01dwt2 p216/usb3_regress/yaweiflsp_ult/DUT...awei/lsp_ult/DUTRCA 0713ftest ts_md_tp0007_reference/simyv.d
E} Total Design Change

E} Islowfsius01dwi2p216fusb3_regressfyaweiflsp_ult/DUTRCA 0713/ca.. /sncflsp/ehst/DWC_usbx_ctl_Isp_hpsch.sv (3 design differs

’ 140 {module:DWC_usbx _ctl_Isp_hpsch)
= 1797 (module:DWC_usbx_ctl_Isp_hpsch)

1798 (module:DWC_usbx_ctl_Isp_hpsch) Value difference root cause is

- In DUT Root cause count 1

from the DUT scope

4

E} Islowfs/us0ldwt2 p216/usb3_regressfyaweiflsp_ult/DUTRCA 0713/case/ Module DWC _usbx ctl_Isp_hpsch

-- Trace Through Design Change |

& #1455904548

~flsp_ult_topflsp_ult_subsys_inst/lsp_ult_dut_inst/J_DWC_usbx_c...lafl_DWC_usbx_ctl_lsp_hubi_wrapp

Not In DUT Value difference come from

DUT boundary(input), and
- [lsp_ult_top/lsp_fifo_if/lsp_dut/txf_cnt#1456521444 | Module ult Isp_fifo_status_if | Debug entry count 3 pass to DUT output, it maybe

- flsp_ult top/lsp_ult_subsys instflsp_ult_dut_instl) DWC usbx_ Module DWC_usbx_ctl_Isp_hubi_wrag

- flsp_ult_topflsp_fifo_if/lsp_dut/txf thrent#1456521444 Medule ult_|sp_fifo_status if = Debug entry count 3 is effect of TB or another IP
= |

2024
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DUTRCA Report: show Tracing Path

Show tracing path in GUI

m 350 E55,190 Properties

Design Defferences
186c186

o assEgn

= assign

tf_data_in = whb_dat_k

Root cause

Mismatch signals

Show pair signals in waveform

*<nWave:3 > /slowfs/us01ldwt 2 p216/usb3_regress/yawei/lsp_ult/DUTRCA 0713test ts md_tp0007/novas.fsdb - 2 Files Opened

Ll data_in = ~wi dat_

Design
Change

File Signal View Waveform Analeg Tools Window

S Y BB 1.456,113,036| d | 0

txf thrent[7:0] [11:0]

txf thrent[7:0][11:0]

0. 0, 0, 0, O} | TAEREN

0,0, 0,0, 03 0 i0, 0, O, 0, O, 0, O, O} 3 T @, 4, 7, 0, O
B

- [ [ [ e J
« Message | OneSearch X | Consolel *=nWave:3> novas.fsdb X | <rcaReport:4= X | <tFlowView:5>= X |

SYSTEMS INITIATIVE
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Transaction Diff : High Level Flow

Reference

Testcase Testcase

Compare Signals

Compare Transactions

Analyze the signal &
transaction differences

Report the issue is in TB/DUT

Report the module/TB
component and Signal/
Transaction differences

accellera
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Report

Reference
Testcase

Target
Testcase

TBAR_INFD;  Initializing,,.,

TBAR_INFD:  fnalyzing Signals ...

TBRR_INFD:  Comparing the interface signals...

TBRR_INFD:  Differences found in YIF interfaces.

TER_INFO:  Running trace diff....

TEAR_INFD: Mo sianals read from trace diff report,
TBAR_INFD:  Differences Found during signal analusis,
TEAR_INFD;  Compare UWH/OMH characteristics, Hierarchy, Connections, Dbjection, Trace etc,,
TEAR_INFD; Mo differences found in UWH/OVH characteristics
TEAR_INFD:  Comparing IWM/OVM transaction data...
TBRR_INFD:  Differences found in UVH/OWH agents

TERR_INFD:  Comparing YIP transaction data...

TEAR_INFD:  Differences found in YIP data

TBRIND: analyzing, ...
TEAR_INFD;  mees The issue likely in Testhench st
TEAR_INFD;  Following signals likely related to the issue
/test_top/chi_if/rn_i[0]/debug_modport/rx_rsp_obj_nun[21:0]

TERR_INFO:  Components connected to the interface [test_top.chi_if.rn_if[01] are uwm_test_top.enu.ambab_systen_enw.chi_system[01.rn[0]. link_mon,

usn_test_top,env,anbad_system_env.chi_system[0].rn[0].tx_dat_flit_seqr,
un_test_top,env, anbaS_sustem_env,chi_susten[0],rn[0], tx_req_flit_seqr,
wn_test_top,env,anbab_sustem_env.chi_susten[0],rn[0]. Link,

won_test_top,env, anba_susten_env, chi_systen[0],rn[0], tx_rsp_flit_seqr,

won_test_top,eny,anbas_susten_env.chi_systen[0].rn[0].prot_mon,
un_test_top,env, anbaS_sustem_snv.chi_susten[0],rn[0],virt_seqr,
wn_test_top,env,anbab_sustem_env,chi_susten[0].rn[0],
uvm_test_top, env, anbab_systen_env. chi_susten(0],rn[0], rn_sact_seqr,
TBAR_INFD; ex First Transaction difference Found in Honitor component (
‘write(xact_factory)' e,

trans_root.uvm_test_top,enw, chi_ic_emv.rn[0].prot_mon, item_ohserved_port) is

TEBAR_IMFO:  Monitor is connected to {¥trans_root,uwm_test_top.env.chi_protocol layer_scoreboard,passive_rn_iten_observed_response_export: component tupe {Scoreboardk.

TERR_INFO:  The issus likely in Mnmtnr Testhench cumpunent huwever 1F the Scurehuard is passing the transachn back. then issue likely in Scoreboard.
on (strans_root VIP.env.chi_ic_env.rn_0.svt.

TEAR_INFO:  see¢ First

_recuest_w_writenosnpfull_cleansharedpersistsep_transaction) 08¢

ssue
TEAR_INFO:  Please run the { /r‘emote/vgr‘ndnﬂpr‘asadw/ulP tbr‘ca eng/amba/ver‘dlLOa/tbﬂumRCR/r‘ePor‘ts/streamRepor‘ts/r‘un uer‘dl } script to view the tr‘ansactmr\ differences inside Verdi.

File View Stream Transaction Jools Window

x1ns

o & (o A0

5 & slaves[2] 59
A ariver 19
& monitor 9
& sequencer 10

© moniter 10

£ slaves(3] 5

© bus monitor 84

© scoreboardd 43

O reporter 1
©_uvm_test too 2 il

LEee XMW BEHE & o
B0, oy

B[ sernosignat

= (I ¥ I M EC - &

sendr.. 210

Stype | "Tramsaction"
snps_.. "ubus_pkg: ubus ..
addr _ 16'h857e d

value Radix:

File View Stream Tansaction Jools Window

SMEEHENY & g X A 31415 xans

Hier. Tree|

mierarchy count
| uv 610

=38 uvm_test_top 763
#@ ubus_example_th0 763
= <3 ubus0 706
flmasters(o] 151
£l masters(1] 199
£ slaves(o] 113
£ slaves(l] 95

= & slaves[2] 59

£ ariver 19

.3 monitor 9

ar
EJ- First port transaction difference

5 Strans oot uvm_test top.ubus example.tho. ubusD daves(2]
req (180 210]

Other interface signal difierences

Other port differences

All the analysis
details... a

= Message analysis summary

- UVM_ERROR ubus_example_scoreboard.sv(78) @ 370: uvm_test_top. ubus_example th0.s...ard0 [ubus_example_scoreboard] Read data mismatch. Expected : 20. Actual : 0

- Matching attributelvalues are listed below
£l Top ranked transaction details
- Strans_root/uvm_test_top/ubus_example_th0/ubus0/siavesi2]/sequenceraddr_ph_port um_sequencer
Connected to {uvm_test top.ubus_example_tb0.ubus0 slaves[2}monitoraddr_ph imp} Companent type {uvm_monitor }

L string/signal
Detaw\s-CaH Stack

Attribute value
data[.. 8'hO
$label "req

sbegi. 180
$endr.. 210

Stype  “Tramsaction”
snps_.. "ubus_pkg::ubus .

adar  16'h8sie
value Radix:

585 M Imx

¥OlLLoving S1gnals l1fely relatea to tne 1ssue
/ubus_tb_top/vif/sig_data out[7:0]

Ui Tramsaction Differences were chserved before signal differences.

Transaction differences were observed at time 180-210, and Interface signal differences

were observed at time 340-370.

Interface found for Testbench component

($trans_root.uvm test top.ubus_example th0.ubus0.slsves(2].sequencer) is
‘ubas_th_top.vif: .
Components cennected to the interface [ubus_th_top.vif] are

Interfaceiljubus t tcpuif]
Total Attribute Differences found: 1

{data[0]h0}, {addrh857e}

peek{ubus_transfer_inst){0-80]

| vm cest_sop.hus_example_tb0 a0, master (01- amiver,
o, - b 0. ubus0. 1

Message | OneSearch % | *<nWave:2> novas.fsdb X | <rcaReport:3= %

Transaction view of
reference FSDB

Transaction view of
target FSDB

Report Details

2024
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Message Analysis: High Level Flow

Report TBAR_INFO: Started analyzing debug message(s) from simulation log file {/remote/vgsourcel2/ikshvaku/TD.VERDI_REG/unit VERDI/unittest/evProds/tbAutoRCA/testData/swayCases/TB_ERRROR/out_230/examples/simv.log}

TBAR_INFO: Simulation log file contains ERRORS(14) debug messages.

TBAR INFO: Analyzing the first ERROR log message.
Target TBAR INFO: Analyzing the below log message.

{UVM ERROR ubus example master seq lib.sv(206) @ 8@: uvm test top.ubus example tb@.ubus®.masters[1].sequencer@@loop read modify write seq.rmw seq [read modify write seq]
Testcase loop_read_modify write_seg.rmw_seq Read Modify Write Read error!}
TBAR_INFO: Completed analyzing debug message(s) from simulation log file.

TBAR_INFO: Matching attribute/values are listed below.
TBAR_INFO: {addr:0208a}, {data[@]:e9}
TBAR_INFO: Matching transactions after analyzing actual, next and previous messages are listed below
TBAR_INFO: Stream: {$trans_root/uvm_test_top/ubus_example_ tbe/ubuse/masters[1]/driver/seq_item port} Matching transactions: {2}
TBAR_INFO: Stream: {$trans_root/uvm test top/ubus_example tb@/ubus@/masters[1]/sequencer} Matching transactions: {1}
TBAR INFO: Total matching transactions {3}
TBAR_INFO: Matching virtual interface paths are listed below
TBAR_INFO: /ubus_tb_top/vif Signals: {sig_read,sig_write,sig_addr}

Ana|yZ€‘ Error messages TBAR_INFO: Top ranked transaction details are listed below
TBAR_INFO: Transaction {get next item(req)[8@-88]} Stream {$trans_root/uvm test top/ubus_example tb®/ubuse/masters[1]/driver/seq item port} Component type {uvm driver} Port type {uvm seq item pull port}
TBAR_INFO: Connected to {uvm test top.ubus example tb®.ubus®.masters[1].sequencer.seq item export} Component type {uvm sequencer} Port type {uvm seq item pull imp}

TBAR_INFO: Please run the {,'sluwfs,'vgvipslg,fprasadtc/verdiLuq/tbAutuRCA,’repurts,’,’simvErrurAna'L?sisLuq,’run_verdi} script to view the simv log file analysis results in Verdi.

Larger set of Smaller set of Related transactions

. . . transactions
Identify transactions / signals ———

o BEELRPS & %0 scoxm BEe® me & Kk
related to the Error o e CR——— ——— e e - ] v Interested
= 3 strans root | 110 -110 Attribute value 4

T transaction

sadr  16-nasl
$label -write(req)"

O attributes

= ) ubus_sxanfiie_tb0

= 9 pu: 1tor 170
5

# 9 lbe Wgene 2 $endT.. 110
= o [
. . s R rosa - “roe
Refine and rank transactions =
+ & monitor 9 error. 32-hies
< {9 sequencer 28 trans.. 32°h0
S req ti 18 master --

alave

wait_. 4'bz
value Radix:

*STL:UDS 1D

Foe Nen Jools.

Identify related interface signals i o oo (1

= Anaias Dol
|

VI F Message anatysis surmary
UVM_ERROR uburs_exsmple_scoreboord sv(18) @ 370: uvm_test top. s exampie th0. scorebanrd) (ubus_ exemple_scoreboar] Read data mismatch. Expected - 20. Actusl - 99

= Message callstack

(98t {0] 199} . {adar-asTE)

wrke(rea)113-110]

- Matching transaclfbn details
- Matching intertas

Simulation Lo fil il /b s casmsiout

# Analyzed previofimessage(s)

Message | OneSearch x | +<flvave2> novas.fsdb % | <reaReport:3> x

Transaction and Signal Viewer

Matching transaction 5024
deta"S S|mu ation |Og DESIGN AND VERIFICATION™
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Backward Tracing to X Root Cause

Can Work on RTL Level Design or Gate Level Design

— = 752 ‘ 7. : — -1 7>7W“7;l ””A‘:i.ti = : - :_-Vj- V = 2 = DESIGNANDVERQIF\OCg'IiN"’
accellera ' DVLCOIN

SYSTEMS INITIATIVE



= X-pessimism Result
4 (Debug Entry) tb.ml.outl#10
+ (Debug Entry) tb.m2.out2#10
+ (Debug Entry) tb.m3.oumt3#10
+ (Debug Entry) tb.m4.outd#10
+ (Debug Entry) tb.mS.out5#10

+ (Debug Entry) tb.m7.omt7#10

XRCA Technology -- Value Tracing

XPESS

X-pessimism Constant: 1'b0
X-pessimism Constant: 1'b0
X-pessimism Constant: 1'b0
X-pessimism Constant: 1°'bl
X-pessimism Constant: 1'bl

X-pessimism Constant: 1'b0

Instance
Hierarchy
+E& and2

2

Module
and2
dut
inv
nand2
th
demoXprop
demoXprop
demoXprop

demoXprop

demoXprop
o

—O|| *Srcl:tb.i_ Ir te/vgrnd96/j g/bm/experin

initial hegin
fores clk = 0,
4

relesse clk;

endnodule

module demoprop (inpub oll, a, b, sel, ocutput o),

g o
always_£f B(posedge clk)begin
AF (ael)

=k

elan
amm

end
ol

&1 _demolo
& i mux

Instance| Declaration|

accellera
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[Eo| [L3]  Trace Method: Transition-based

Root Cause List: tb.\idemoz.c#A#Tj

o
1-=x(t-rerge

TraceX

mem1

T
Clk2@e00

Clk2@700

outgess E

CIk3@700

Cu2@T90

Clk2 @800

700

776

2024
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Debug Decision Tree

accellera DVCOIN
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Debug Decision Tree (DDT)

A tool for capturing, sharing, and executing debug knowledge across
platforms

True

“If ‘true’ go deeper”

Collected algorithms in heads
Found the data required to feed those
algorithms

- True

X DESIGN AND VEFgFIOCg'IiNN
accellera DVELIN
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Verdi Verification Management System
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Verification Management System

._/ix LA

PLAN EXECUTE

;‘“ == * Multi-user test
o omiE scheduling/planning

Test planning,
execution & debug,
coverage merge and

I
1117

L4848

Supports change

— Il |l |i|

annotation history and restore
1 « Enables verification » API for automated
')1.4' data-over-time to be : report generation and
mined for analytics = updates

CONVERGE

Runner Coverage

» Continuously merges
Continuous merge incoming coverage

* Runs regressions

* Order tests to eliminate ] "\ Intearated d
long tail * Integrated tagge
. VCS eng VDB from ad hoc
engine _  regression runs
performance Merged results '
enhancement 24/7 Merge + Can generate moving

window merge VDB

X DESIGN AND VEFgFIOCg'IiNN
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Refreshed Verdi GUI and IDE
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New Verdi GUI Highlights and Key Benefits

Modern design style Updated

for comfortable view

e 4 color themes and better
color system

Flat icon design

Consistent fonts

Provide Bright/ Dark/
Classic modes

Intuitive tools access ,
search and find

e Hamburger menu e Efficiently find targets

e App launcher with new search pane

e Unified search for

e Maximized debug spacing string/signal/command

with Auto ‘hide’
e Dedicated floating find bar
in each window

Don’t worry! - Menu commands remain in the same location

SYSTEMS INITIATIVE *
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Classic Mode Color Theme

<Verdi:nTraceMain:1> system system (system.v) - /global/.../rtl/rtl/rtl.fsdb

Module
fsm_child1
fsm_child2

Simulation fsm_child3

Tools fsm_master

+ f] CHILD1 sm_ n a i_pram m Source

+ & cHILD2 C ; e
+ {3l CHILD3
+ {5 MASTER

o g P Window CPU
ﬁ i_pram s -
= Help pram

CPU i _cpulc

pram i _pram{c

Instance | Declaration

=Mtk b0
-

e B k
E m reset_cpu
A B reset fsm

i B Firstpataln b,
IEEEl'.
IEEEl'
[f=d 3 En
[d @ En D B [
[ E® Mux1 sel[1:8] y B ] [
[e,00p , , |, , , ., [1z,00p

Selected: : L Message OneSearch X | *<nWave:2> rtl.fsdb X

| CommandDone | () | (37 | ==

Current blue theme

Classic mode (default) Natural mode Bright mode Dark Mode and Hamburger menu .,
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Euclide - Design & Verification Entry + Real-Time Linting

s rbsgace - rucidn sl rcpesilranery Skl bk - Spospaps Exlidt

» Euclide-based design

environment

« Customizable look (ex

dark mode)

Supports design and
testbench creation

Class

P14

i:;*claf-:aﬁ; R constructor
missing

1439
144

145
146
147
1482

150
151
152 endclass

° class covergroup allocati
i Configure problem settings

covergroup not
constructed

in the same file with last selected options

. Q 2dd' roblent annotation in the same file
ﬁi @ add’ roblem’ annetation
154 @ Add Suppress Problem annotation.

* Checks on-the-fly
» Supports UVM and

SystemVerilog

Addresses potential
sim compile issues

SYSTEMS INITIATIVE *

A selection of pre-
defined and user-
extensible templates
for UVM classes

Once actual class
name is given, the
generated code
adapts automatically

%395 always @ (posedge clk or posedge
402  4f (lfst) // This causes resetN
41 count <= {size{1'bo}};

426 else Potential bug in flop’s
435 if (cet && cep) // Enables bo
446 begin reset

w455 if (count == length-1) |
46 count <= {size{1'b@}}; 58 T
a7 else 59 module topl);

@48 count <= count + 1'bl; 260 reg rst, clk, cet, cep;
49 end 6le Div2@x #() u Div2ex (
- 62 .rst (rst ),

63 .otk (clk ),
.cet (cet ),
.count(count),
g £166 .te (te ),
7 .cep(cep)
. 8 I
Add the missing 9 endmodule
0
port

Checks on-the-fly

Errors and warnings
noted on relevant code

Rules and severities
are easily configurable

2024
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VC Replay
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Applications Using Efficient Replay Engines

Apps.

SVA Checker TB Checker GLS Speedup
, IP Debug
Layer Power Analysis

(IP Replay) Verification Verification (RTL-to-GL
(SVA Replay) (TB Replay) Replay)

Engine RT|-Gate Correlation Waveform GLS Design Design Abstraction
Layer Replay Extraction (Stub Generation)

oo || roon Lol sor T soc oo
iﬁé%@i) ccsron o A b

DVLCON
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Waveform Replay Concept

LHS : Design Signals RHS : FSDB Signals
TOP.u_dut.u_inst1.cen_reg1.n0 =>  Testbench.system.top.u_dut.u_inst1.cen[1]
TOP.u_dut.u_inst1.cen_reg2.n0 =>  Testbench.system.top.u_dut.u_inst1.cen[2]
TOP.u_dut.u_inst1.cen_reg3.n0 =>  Testbench.system.top.u_dut.u_inst1.cen[3] Mapping File
TOP.u_dut.u_inst1.cen_reg4.n0 =>  Testbench.system.top.u_dut.u_inst1.cen[4]
TOP.u_dut.u_inst1.cen_reg5.n0 =>  Testbench.system.top.u_dut.u_inst1.cen[5]

¥

Design

(w/ or w/o testbench) '

Scope
Begin Time

For interesting scope only

1 1
’

End Time VC Replay Sim

I I
Begin time End time

iD Si i : 2024
accellera Skip simulating from time zero s ana,

EEEEEEEEEEEEEEEEEEEEEEE

Configuration
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VC Replay App - Use Cases and Benefits

Enables reusing waveforms to avoid continually re-creating and re-running stimulus

Enable Efficient Debug of Encrypted IP Accelerate Assertion (SVA/AIP) Validation Flows

SOC_TOP

IP1 P2 .
Encrypted IR

IP3 P4

Deliver reusable FSDB to IP
vendor instead of full SOC-level
customer environment

Encrypted IP vendor can quickly
and easily debug issues

* Incorporate AIP into existing

B simulation FSDBs
» Decouples AIP development from
simulation development
» Enables rapid AlIP validation flows

Netlist Verification From RTL

Vector(RTL Full Dump FSDB)
force

* Run waveform
replay at gate-level
for functional

Netlist I

Propagate

verification

: * Given the RTL SoC
simulation, run
SRAM_AXB 1< many GLS IPs in

Passive TB/Checker Debug

Testbench
(Active)

@ Interface

Fm-------- * Replace DUT with a
Testbench Stub

(Passive)

i

|

I

: Interface ° Run Replay
|

|

(_c?tﬂ,) simulation on the TB
-- -f I passive: by driVing the

S board .
= e interface

Monitor,
> VC Replay

sl e Quick TAT on testing

oAl Waveform
== parallel the TB checker 5004
accellera DVCOIN
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Demo Videos

accellera DVCOIN

SYSTEMS INITIATIVE * I N D IA




DDT Demo

NYILLRYAY

Al in DDT

// DESIGN AND VER2IFIOCg1iN"’
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XRCA Demo

2024
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Summary
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Summary

 Manual regression debug is tedious, but you can automate it with Al and advanced RCA
technologies to debug any failing simulations in Next-Gen Verdi.

* Regression binning classifies many failed tests into a few bins of with similar errors.
* Bug prediction reduces the time spent locating reference snapshots for debug engines.
* RCA helps in debugging the DUT and TB issues faster

 Debug Decision Tree allows the user to train as set of conditions that can then be checked in
new debug cycles.

* Use the VMS to create a verification plan, then have it manage your simulation env, and
gather all the coverage data for analysis in that plan.

* Create correct code by construction by using Euclide in Verdi’s redesigned GUI which will
allow for quicker and more accurate code generation for your testbenches and design.

* VC Replay Apps, to expediate the debug process in different scenarios

acce /Iera NNNNNNNNNNNNNNNNNNNNNN
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Q&A
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SYNOPSYS

Thank You

For more information visit www.synopsys.com/debug
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