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* Introduction to Next-Generation Verdi
e General Verdi Improvements

* Synopsys Verdi® Verification Management System with VC Execution
Manger

* Verdi Integrated Design Environment (IDE) with Euclide

* Summary + Q&A
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Impact on Right First-Time Silicon

Logic Bugs Dominating Verification Time Spent
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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

Regression Management
ML-optimized daily regression, reduce HW
costs and increase efficiency

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

knowledge reuse ASSISTED Continuum
CoLLAB

| % vd

REGRESSION
(Al-CONTROL)

New Debug Paradigms ML-based Triage
Auto RCA, Smart Log visualization, debug AI-DRIVEN Al-DRIVEN Auto-binning and triage, predict source of
knowledge capture e THEEE failures (RTL or engineer)

2024
accellera O]




Introducing Next-Generation Verdi Platform
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Refreshed GUI

L N L o A R PN PRI e PSR E ML [ R Y o R by PR IS LS

e A —— - .
ron e ] 12 L E [ il sies soicoe oeelraoe siwslarion taals mledes pelp B =t 4
3 a2
Vb ¥ 1 || emtmymserriin S § X L11) i i ﬂqﬁ*
L EX] EORENE  -:riochiena dsuperem. | ra OGS _ o=
PRI ey TR e D Tt oo Erela e/ spn/ppie ik LNy gdfl-a &
1 mdls centaw :"-""-' - Fils Wiew Sceamabic Tres Tools Wercos
S WG s = L & - [ Te—— - % | +
gty i ’ e 2 v Vo v prmeber (LT & 810 5f Cmmerk bp Stew =SCICEIEE = & ] I-J“ ! w: F =[5 [F] v 220w s
LR EOS LTS L2 7R L : £ . * i . L
F e LIS =
S S W : < Ly
M o RN <t) a
SR b1’ 2
2 UGS Sppaa ' suztle el
A salik o
= £
o -
t a =
. 5
&
" =
<
5
&
o s
L £t
& s e bl
v w1
L
: 5 &
YA b > =
Be: Fovd “Uwe CAEen < ekl ViTothcitdEes . s z
= S 31 A £l ; Tretanie Declocalles) IVHATE Hicr <ir
sranz = Jroml bl 1 eme N8 s Loes i e Ve Ly RTLS e 1l demp. ada o, o=
File aigral e mosefars arslog [eels wireos
Eo i L &AL O7 g |T000.00 A e sm A s Wis IR T op: T ;_;L o la: ©1=)

sl Jumg Taly =

New GUI Current GUI
2024

DESIGN AND VI ICATION™

dc d DVCON

CONFEREMNCE AND EXHIBITIOM




Classic Mode Color Theme

DMER = =55 A E e

fie

=VWerdi:nTraceMain:1> system system (system.v) - /global/.../rtl/rtirtl.fsdb
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Window
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CPU
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Current blue theme

Classic mode (default) Natural mode Bright mode Dark Mode
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Regression Binning with ML

Failing
tests logs

Passing
tests logs

-

\_

Auto Binning

Regex Set
Extraction

Clustering

Feature
Extraction

‘e =
DUT RCAf XRCA

T8 RCA | L0¥Msg
Analysis

Engines

\

( RCA Manager N

Debug Facilitator

GUI

/
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UVM_ERROR
ASSERTION

Single Error Binning

UVM_ERROR
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Multi-Error Binning
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Verdi Root Cause Analysis (RCA) Engines

¢ Transaction Diff — Diff the

reference vs failing FSDB

Golden
Testbench
Transactions

cikz@eTs

Error

transaction in the TraceDiff

CagTon

ou @5.3 Ou2@790

Clks@700

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

Testbench
Transactions

600 676

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

X-pessimism

XRCA / with X-Pessimism
T Y
[ Ep¥ g | ﬂ_’lép— | *  Scan X signals in FSDB and
; :@}Dt @D_:D}D— trace the root cause of X.

engine = %D_
| —| 20"

- 0

°* Update
X-pessimis|
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RCA Report

Debug Facilitator

* Generates debug data nightly for each
bin.
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Verdi Next-Gen: Accelerate Debug Automation

Customer Examples

Gate-level @ DUT i) Multiple Failing
with Many Xs Code Change T Assertions

Automotive Video Server

XX XX XX

XRCA Engine DUTRCA Engine DUTRCA Engine

— DFT with Massive @ DUT Hang
i|§|@| X Monitors R Log Files
Large SoC

Video

XX XX XX

XRCA Engine ML-Binning DUTRCA Engine
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Al-Based Message Analysis - Flow

Collect

Simulation
Log File » messages to - NLP
be analyzed

-
|

Collect Collect Pair Matching Matching

Attributes Values Attribute- - transactions Signals
Values

. 4

Verdl. Identify Refine and
Transaction Related
: Rank
and Signal Interface Transactions
Viewer . Signals (VIF)
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Debug Decision Tree (DDT)

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

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

found AXI4S PSTATE MSG error

True

“If ‘true’ go deeper”

set AXI4S PSTATE MSG error end search time

True
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Improved Debug
Capacity and Performance




Large Designs, Fast Processing

5 Greater Capacity 5 Faster Processing

x Avg x Avg

—o —o —o
1l Ml | Ml |
Verdi Verdi Verdi
TB + SoC TB + SoC TB + SoC
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Faster Debug with Background Multitasking
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VVC Replay Technology Overview

For Speed Up of Functional Verification

VC Replay

Waveform Replay
Engine

Replay or Debug

Waveforms (FSDB)

VCS Simulation
Engine

_ Waveform Comparison
& Verification Reports

Opportunity for 10X reduction in debug TAT
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Verdi Verification
Management System




Verification Management System

PLAN EXECUTE

|7

* Multi-user test
scheduling/planning

* Test planning,
execution & debug,
coverage merge and
annotation

AN L

TERI e Supports change history
]| & and restore

-

e API for automated report
generation and updates

4

;= data-over-time to be
" mined for analytics

Runner Coverage

Continuous merge COHtInUOUSly merges
B ‘| incoming coverage

%; * Enables verification
|

Ve

CONVERGE

¢ Runs regressmns

e QOrder tests to eliminate

long tail = e | o| Integrated tagged VDB

from ad hoc regression

e Synopsys VCS® engine Medults FUNS
performance ‘
enhancement / Can generate moving

window merge VDB
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EXECUTE

VMS

Cl/ICD

@

I |
0 ————y

Server, SQL db
24x7 Coverage @ and Vdb
Aggregation & Closure

CONVERGE ANALYZE
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Unified Cockpit

Driving towards Coverage Closure

e Allin one place GUI
Planner . Run

o Test

e Group

® Regression

Contributor

* GUI layouts

* All coverage
e Selected coverage

e All plan selected
features

e Ul Customization
Runner

* Interconnections Results

e Score
* Rank
* Rare/unique

Coverage

* Coverage Results Analysis

* Coverage Analysis
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Optimized Regression with VMS+VSO.ai

Day O regression

ITS

I VMS Built-in Intelligent Test

Selection

SYSTEMS INITIATIVE

VMS+VSO.ai

— VCS compile
Dynamic VSO.ai
User Hints Coverage
ML Inference

Native
Integration

A 4

% simv run +testN

VSO0.ai Coverage

Directed Solver

A

30

25

20

15

USB random
(4 x 4 x 50 = 800 tests)

33

65

97
129
161
193
225
257
289
321
353
385
417
449
481
513
545
577
609
641
673
705
737
769

e Default GROUP e CSO GROUP

Coverage
Report

VSO.ai lllegal cov and
RCA report
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Standalone Aggregation or Integrated Inside Runner

Runner Coverage Merging Standalone Coverage Merging

* Merges are tied to specific build and runs e VDBs come from multiple builds and runs
* Final merged VDB and session report * Continuous merge incoming VDBs

» Session VDBs can be combined separately * Tree combines results at higher levels

session 1

u run
| run

session 2

-
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ML-Based, Automated Regression Debug

Code check- . Failure Probe sim Coverage
: Regression Planner Test Runner
I Re-run Re-run Aggregator
J
Failing Passing
tests tests

Ref snapshot*

RankingS
mart
Analysis
\ Engines

* Bucketized reg * Bug prediction, code * Engines root cause
failures change that caused the bugs (if ref

* Representative failures snapshot exists)

cases

/ RCA Manager

. Debug Facilitator

\ GUI /

2

* GUI complements
the engines

* RCA Manager &

Report for review

| 2024
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Integration of Intelligent Coverage Optimization (ICO)

Enabling constraints biasing on full regression

. . Coverage Goal
* Achieve higher, faster coverage R —— — ——
InputBias Value
* Leverage VMS managed infrastructure - - B
* Use simple interface % ol
* Merge server scalable technology §
* Run pa rent SeSSion 10%+ simulation cycles Intensive Manual Effort
* Provides consistent debug and retry L Faster Ramp
* Reports . .
Y Grade results ProjeCtTime / 100%

ICO config Records Archive
record

Previous record as input
to next tests

ICO
config

Parallel tests Record Parallel tests Record Continue incrementally Record

until end of session

.. . .. DESIGN/AND V 2592’&&1“
DV
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Fuclide IDE

On-the-fly SVTB linter
and design checks

Content assistance
Hover information
Hyperlinks

Design hierarchy tree

UVM component hierarchy and
more

* & Warnegs (10 tem)

Task management

y G@A -
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Euclide

Design & Testbench Checks

Advanced Rule Checking as You Type

MR - High-performance, Highly incremental engine for
interactive design and testbench checks

— Complete elaboration, design resolution and pseudo-synthesis
even on incomplete code

» Advanced linter with deeper checks
— Over 1000 rules for RTL and testbench

* Real-time design checks for down-stream EDA tools

— Simulation performance, emulation compliance and synthesis

2024
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Ssummary

* Next-Gen Verdi lets you avoid manual regression debug is tedious
* Automate it with Al and advanced RCA technologies to debug any failing simulations

e Use VC Execution Manager (VMS) as a Unified Cockpit to create
verification plans, manage simulation, gather coverage data and analyze
date, optimize regression TAT and achieve faster coverage closure

e Available with Verdi

* Create correct code by construction by using Euclide
* Available with Verdi
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