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« Al in EDA

* Al Regression Optimization

« Al Workload Optimization

» Al Debug Optimization

* Al Resource Optimization

« Agentic Al Flows for Verification
* Q&A

cadence



Engineers won't lose their jobs to Al.

They will lose their jobs to another engineer using Al. — Jensen Huang
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Al Coding — Making the world a better place?

Automate ted iOUS taSkS Generative Al tools have potential to improve the developer experience.
- Boiler plate and syntax s B i Rl Al P
© Unlt teStS and edge Cases I felt happy L;?:fig;;???;z;fﬁrgfufwork Iwas in a flow’ state
- Debugging s . .
- Documentation .
30 w0
[] [ [ [] 25 58
Focus engineering time on creative » 30 2 g
problem-solving B
®
Without With Without With Without With
generative Al generative Al generative Al generative Al generative Al generative Al
Improve morale and engagement —

“Happy bees make sweeter honey.” Mooy o

cadence



Al Impact for Software Coding

Efficiency gains real, but uneven — challenge to monetize

Q: Select the status of generative Al adoption
 GenAl improving coding productivity 10-15% for each use case

Potential for 30% total improvement when Other
expanded to other tasks

- s,
o \\ \ N\ N

\ \ \
N\

AN AN

Infrastructure as a code

NS \

« Challenge to monetize — need to focus saved °
engineering time on high-impact work :

Onboarding
Other 7%

Release activities 7% Code documentation
Ramping up new code 7%

Developing documentation 7%

NI

. Fully adopted and scaling \\\\ Under consideration

Test case development

Story generation

Code generation

Code development 41%

Software development lifecycle activity

Source: Bain Software Developers Survey, 2024 cadence



Computer Chips Are Powering Everything

Limitless Cloud and Autonomy Augmented and

Agentic Al

Connectivity Big Data Cars - Drones - Robots Virtual Reality

cadence



Verification is Still the Infinite Problem

Verification costs largest in IC dev

Total Cost of Chip Project ($M

Architecture

o Softuare Advanced node and 3D-IC means more
Verification gates, more states, more potential bugs

M |P Qualification
B Physical
B Mask & Lab

Dev schedules continue to tighten

Engineering resource gap is growing

28nm 22nm 16nm 7nm 5nm 3nm 2nm

cadence



Agentic Al: Optimize Engines & Optimize Engineers

EDA’s 40-Year History

Improving Productivity Through Design Abstraction

Automated Automated
Transistor-Level Cell-Based
Layout Place and Route

Natural Language

RTL High-Level
Synthesis Synthesis

Cadence
Agentic Al o

Excellence in Simulation and Optimization
NUMERICAL SOLVERS SMT SOLVERS GRAPH THEORY AND TOPOLOGY
BINARY DECISION DIAGRAMS BOUNDED MODEL CHECKER DISTRIBUTED PROCESSING Optimization Al
SAT SOLVERS ADAPTIVE MESHING NON-LINEAR SOLVERS

SYMBOLIC MODEL CHECKERS MATRIX SOLVERS COMPUTATIONAL GEOMETRY




The Journey to Autonomous Design

Q| &

LEVEL 4 LEVEL 5
Agentic Workflows Autonomy

O
LEVEL 2 LEVEL 3
Conversational LLM g Complex Reasoning

LEVEL1
Optimization Al

Digital Design

Digital
Verification
T NN VIRTUOSO® STUDIO

ALLEGRO® X F

Systern  OMILZANING

? SILICON AGENT

<>
&>  SYSTEMAGENT

Package

JEDAI ai platform MODELS

COMPUTE
———

Al Platform
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Verisium SimAl

Al-Driven Regression Optimization
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Al-Driven Logic Simulation with Verisium SimAl

UVvM
Testsuite

Xcelium™

Verisium SimAl

Output Layer

Coverage, Errors Al-Optimized

Input Layer

Tests, Randomization

Re-train every 1-2 weeks

UVM Testsuite

Xcelium

Design Type Speed Up

Modem IP 20x
Mobile SoC 7x
Al IP 8x

Al IP 3x
Memory IP S5x
Base Station 18x
NOC IP 5x
Automotive SoC 5x
CPU IP 3x
Network IP 4x
CPU IP 9x

cadence



New! SimAl for Coverag

Ty Vefcrson Heewity

o Ftmuts g SALTWELS SOWTOH R 8.
defat = . gi
1 e Dt bwuge lrvie Qo v MOM[ u
e —= oyt e L . 21 K ru ns
= ia =- = = | this cover point has
= == = & | difficult bins
- . T a5l [ e LT
== e - =0
s = e
i =+ @ : 7 4 bins not hiteven with
p =n m o multiple iterations
.11 ettty 8. [ Umuks N SAMTANGONS SCRATCH FEE 8.
deln + B . )
o i == = e e o oL 15t SimAI regression
= = meom we s 14K TUNS
P —= asl [ B npey  wam
. = 4= [ B ey 208
— = FE [ B [TETIE T
- = FL: ] [ s e TN
— mn " L] [ B Ll
. s o] [ e LI
=n e . =
408 |l LOLILE
ot —- bins still not hit but other
FE s 1 ¥ - . .
a4 =: w= + & binsin CP hitat a much
o = higher rate
By Verfcrn Herwcty 9. Blmus & SLATNES SONTCHREE
e b B o - -
i R B i e | 2N SimAI regression
= - wm ome | 14K runs
.
= it o vom e
o i
e IS With iterative learning all
Iz 171 (o 4 - . . .
asn viom ¢ bins reliably hit

[bin ——— hits

covpoint/bin[8] 13830
covpoint/bin[9] 75
covpoint/bin[10] 39
covpoint/bin[11] 14
covpoint/bin[12] 4
covpoint/bin[13] 0
covpoint/bin[14] 0
covpoint/bin[15] 0
covpoint/bin[16] 0

covpoint/bin[8] 19126
covpoint/bin[9] 53
covpoint/bin[10] 22
covpoint/bin[11] 12
covpoint/bin[12] 10
covpoint/bin[13] 0
covpoint/bin[14] 0
covpoint/bin[15] 0
covpoint/bin[16] 0

covpoint/bin[8] 37103
covpoint/bin[9] 124
covpoint/bin[10] 50
covpoint/bin[11] 28
covpoint/bin[12] 18
covpoint/bin[13] 8
covpoint/bin[14] 4
covpoint/bin[15] 4
covpoint/bin[16] 2

cadence



SimAl in vManager — Better Together

SimAl (on vinx705) . La u n Ch Si mAI

General Use case

Incremental Regain

Coverage

Regain
Incremental Regain
Stress Rare

SimAl configuration file

Refinement

Advanced Output location * Stress Holes
Stress Failures
VSif file Input Bias

Evaluate Regression

SimAl command line options

Owverwrite

SimAl DB name xmml_db

Command type SimAl iterative -

+| SimAl iterative stop conditions.

Mosimm erarons

Review SimAl Review SimAl
HTML Reports Summary Metrics

um Manager | vinx705:5016 | 64b | gilp [Regression Cent;

= Verisium Manager Regression Analysis Planning <t Tracking ReVieW SimAI
©-0-0-0-3 © °-m Text Reports

+

Q-

¥ ghpfowt - B - 2 R B OG-

B

Ve bl Operatior pt

By Flow Sessions

E] st Tabs

~%abd? @ - :
* Y-LHiR OQ.‘ w

remental_regoin gip 25 08 12 08 41 41 521 = - kB

=)

Raquested Ausl  Orgin Regaied Not rw Wigeal  Besdt  Oviginel  Rewit gt Wesst  Original - Resift oo o

Onner;.- Sumion B Namo S e Cate e aracns Rins 516 Rund Sim s B SVl S TimRegaines Soix § B Ciared ¢ Kovered § Nos Coveranot Coverasors & BoaRars 8 Binss Fased Rue Faied Pu>" HTUAL Bcbueps info Urer Canl® 5% 2 o
MED » [TRUE] » AL iterativ ymental_regan gip 25 08 1208 41 41 521 = L
g%  g%.2508.12.09 3 mAL_terative stress_fadures gip 25 | s folures 5 4 190 198 148 116 8 0 124 116 2 0 1" 0 a 175 xmmi_db fon. fMend. fen/.. TRUE =
£ pilp 25,08 12,09 29 55151 SimAl_erative stress_holes gi stress holes 8 8 1% 304 313 204 9 3 203 237 100 7% 28 26 xmenl db Nan. fanid_ Nas/_ TRUE a8
£%  g%25.08.12.08 52 38 420 [&) SimAlterative suess raregilp. 25 08 12 08_52_38 420 4 3 "% 14 N3 204 9 19 213 223 100 0 28 13 xmend_db Mlan.. Nandd.. Man/.. TRUE 4 ocol foglog  x xmeni_vilowlog = vin hiun o
g0 £p.25 08 12 08 41 41 521 [&) SimAl nerative incremental regaingiip 25 08 12 08 &1 41 521 6 3 400 57 313 134 o 0 134 134 17% m 17 10 xmmidb fan. flanid. fan/_ TRUE 27 vrml " GENERAl = Iteration 2 completed C]
b2 i 2% 12,08 41,16 529 L._‘ mAl_terative incromental_regaingilp 25 08 12 08 41 16 529 1ogain 2 2 400 56 313 133 ] 0 134 133 179 180 17 n wrenl db Nan.. Nanid.. Masy TRUE 28 xmml :',GINH?AI = Iteration 3 com
g%  §925.08.12.08.4021 318 [5) SmALiterstive stress_rare gip.25_08_12_08 40 21 318 stressrore 2 2 1"s 7 313 24 9 2 23 27 W0 8 28 7 xmmi db fan.. fonid fanl_ TRUE 1= e s LGENERAL
0
of 342 edns: T iutin selected L] ) Match Case
[&] SmALiterative incremental_regain g#ip 25 08_12.08 41 41521 -
0 Sesaion Status Descrption Name Tonat uns s11e0 aies eraning ohurveng #Ouher Owratren (sec ) St Teme ¥ Eod Time On e S
¥
65644 B rak_smple_example_regain gip25 08 12_08 49 0 0 (] 0 12/08725 0849 12/08/25 08:50 P Q
65642 [2) SmaLincremental regain iter2_actions_accusmul 0 0 0 o 1202250548 12/08/25 08:49 g
65638 B rak_simple_example_regaim g#p.25 08_12 08 47_ 0 0 0 0 12/08/25 0847 12/08/25 08:48 wip
65634 [B) SimALincremental_regain, terl_actions_accumol 0 0 0 0 120825 08:26 1208725 08:47 gip
65630 B rok_simple_example_regain gip 25 08 12 08 44 0 0 0 o 120825 0844 12/08/25 08:45 ip
65626 completed [ SemALincremental_regain_iterQ_actions_accumul. 0 0 0 0 12/0825 0842 1208/25 08:45 go
65622 completed SimAlLiterativein_. [5] SimAL iterative incremental_regain gio 25 08 12 47 ) 0 0 0 [} 1208725 0841 12/080/25 08:41 £
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Verisium AutoFocus

Al-Driven Workload Optimization
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Users Made Changes

~

Module 1

Module 2

Module 3

Module 4

viManager long, full

regression
("run_1

run 2 @
run_ 3 @

Module 1

o

Module 2

Module 3

Module 4

\.run_1000©§

Aelium
snapshot
] C

Design Snapshot

AutoFocus

IEIRISIE: Al-Driven Focused Regression Generation

viManager targeted

Subset regression
:@= (mun1 ©
run._ 30 ©
Module 1 run_56 )
Module 2 < run_90 @
run_197 @
Module 3 run_202 ©
Module 4 \_ run_689 @

|ldentifies code changes using CodeMinder,

AutoFocus suggests the most useful subset

tests that focus on the changed modules

cadence



— Impact - Customer Success Stories

« Results from experiments with existing customers

Customer Original Regression | AutoFocus-generated Runtime
Runtime Regression Runtime Improvement

Customer1 3 days 15 hours > 4x
Customer2 47 hours 7 hours > 6X
Customer3 166 minutes 80 minutes ~ 2X
Customer Original Regression | AutoFocus-generated #runs

#runs Regression #runs Improvement
Customer4 W/ RTL bug 8893 * 40runs ~230x

runs (1756 fail) * 100% coverage regain on

W/ RTL fix 9345 runs focus area

(2 fail)

« Customer Profile:
- Anyone affected by long regression runtime
- Anyone looking to run smarter ‘nightly’ or ‘'smoke’ type regressions

cadence
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Ve ri S i U m D e b U g Ap pS (AutoTriage, PinDown, WaveMiner, CodeMiner)

Al-Driven Debug Optimization
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Verisium Apps — Used Standalone or in a

Given two design versions and regression failure,
predict/locate with high accuracy the root-cause at source code

S
S
SR \
e S
Regression

imulati Engineering team submits
stmu Tt".)n or many design updates
emulation (commits)

AutoTriage

assign carry_daa =

(daa_l1 && (daa_hl || daa_h2)) || (daa_l2 && daa_h2

CodeMiner (daa_13 &% (daa_h1 daa_h4)) || (daa_l & & daa_hs( ||
Aci)_i (dea_l5 && dwe—h?daa_h7 reg

S~ ~

E

cadence




AutoTriage — Automated ML Bucketing of Regression Failures

- AutoTriage

« Manual failure analysis of
regression is very costly and
inefficient - Recognize patterns in any run-based attributes

- Automate failure classification using Machine Learning

- Error message, test name, run time, etc.

[l BLE Failure B
Index Name Status u
message 9
[failed]
7 Q Juart_tests/apb_uart_rx_tx © failed
8 © fuan_tests/apb_uart_rx tx O failed Verisium Manager | ilvmanager10:8081 | 64b | mayam [Analysis Center]
10 © Juart_tests/apb_uart_rx_tx © failed . = . e Teern @ e o
1" © /uart_tests/apb_uart_rx_tx ©Q failed Verisium Manager egression nalysis lanning omposer (Beta) racking
14 © /uart_tests/uart_apb_incr_data © failed Parity Error B Default » © (4] 0 G H 0
15 © /uart_tests/uart_apb_incr_data © failed o User create Crista % Report  Hep
16 o Juart_tests/uart_apb_incr_data © failed F _I CI t N ML based
17 fuart tests/uart apb_incr data failed N __ Views allure uster Scripts Planning Analyze Failure Clusters Entities  Report  Help A
© fuart tests/uart_apbncr. o ey el - o _ O I - Recommendations
18 © /uart_tests/uart_apb_incr_data © failed
19 2 fuart testsloart apb.ncr.data 0 faied e M Runs: oQ for new Clusters
2 © /uart_tests/apb_uart_rx_tx ©Q failed Name Owimer 4 pescription g
v
3 © /uart_tests/uart_apb_incr_data O failed Transaction ‘ = |
2 o fuart_tests/apb_uart_rx_tx O failed—] L —P| t of Ord bad pool header code: at time: mayam Created by automd =] ##i####4# FAIL : uartd RECEIVED INVALID FRAME 'h3f
- e out ot Oraer cid handle creation code: at time: mayam Created by automz  ######4# FAIL : APB RECEIVED WRONG DATA ' from uart0
3 © /uart_tests/uart_apb_incr_data © failed 4 3y -
- X e pe index mismatch code: at time: mayam Created by automz  Requested test from command line +UVM_TESTNAME=uart_apb_incr_data2 not found
5 & luar_tests/apb uar o O faile empty thread reaper list code: at time: ©
6 2 Juart_tests/uart_apb_incr_data © failed pe index mismatch code: at time: 1
9 © /uart_tests/apb_uart_rx_x ©Q falled [=] create delete lock not locked code: at time: 3 A
10 © fuart_tests/apb_uart_rx_tx O failed Opcode Mismatch 0 O] D]
1" © Juart_tests/apb_uart_rx_tx © failed _r S Showing 7 items
12 © fuart_tests/apb_uart_rx ix Q failed © ProposedRuns | & -
13 © /uart_tests/uart_apb_incr_data © falled S 523 s i i Proposal Threshold: 50% s s D Balire o Assurance J
15 © /uart tests/uart_apb incr data © failed Packet Timeout Index  Name First Failure Description ol haranca Failure Cluster Propose_ i
16 © /uart_tests/uart_apb_incr_data O failed ” Y 31 @ fuarttestslapb_.. ######% FAIL: uartO RECEVED INVALID F.. BT 47.17% &
7 © /uart_tests/uart_apb_incr_data O failed 51 @ /uarttests/u.. ####### FAIL: APB RECEIVED WRONG DATA 'h27... M= 50.15% 32 @ /fuarttestsiapb_.. #####i FAIL : uartd RECEIVED INVALID F.. EEL47.17%
18 © /uart_tests/uart_apb_incr_data © failed 80 © /vart_tests/u... Failed to submit DRM jobxEailadsacubmic jabto.de BT 50.37% © /uart_tests/apb_... ####### FAIL : uart RECEIVED INVALID F.. B 47.17%
27 2 /uart_tests/apb_uart_rx_tx O failed 81 @ /uarttests/u.. Failed to submit DRMjol— & Associate to cluster =3 59.37% © /uart_tests/apb_... i FAIL: uartd RECEIVED INVALID F... B 47.17%
23 : fuart_tests/apb_uart_rx_tx O failed Bad Rou ng D Juart_tests/u... G} Associate to another cluster | =1 59.37% © /uart_tests/apb_... ####### FAIL: uartO RECEIVED INVALID F... EEL_147.17%
29 2 luart_tests/apb_uart_rx_tx © failed — | £ Propose to another cluster | 59.37% © /uart_tests/apb_.. #4448 FAL L uartO RECEIVED INVALIDF... B 47.17%
- R X Remove Proposal = 59.37% anaze 43 fuart tests/apb_... ###i#### FAIL : uartd RECEIVED INVALID ... EEL] 47.17%
30 & Juart_tests/apb_uart_rx_tx © failed ) P y—"—— g
R reate Contex ;
3 gtuar!,ies(s/uarl,apb,mcr,dala © failed User Feedback tO b # Ediceach =1 50.37% ML based
3 Juart_tests/uart_apb_incr_data © failed . | & Editall ted o
L4 - =OPRTE & Bt oni D 59.37%
u o estsor pb o o 0 foled Recommendations Wi IRy ISNR—_ =i Recommendations
4 P! =
- 5, ¢ R H 1
35 : Juart_tests/uart_apb_incr_data 2 failed _ g R:::: — g :g;: for eXlSU ng C Iuste rs
2% b o failad © /uart_tests/u. R E %
91 © /uart_tests/u... Failed to submit DRM jot{ [ Open run directory = 50.37% vManager =
Showing 74 items @ ‘ON

Showing 7 items




PinDown — ldentifying what caused tests to falil

Pindown

Code Logs Test Results Bug Reports

*  PinDown:
- PinDown can automatically identify and validate the commit that caused the failure
- Bug Prediction - Uses ML to identify most likely source of failing testcase.
- Validation - Automatically validates and isolates the culprit by removing and rerunning I'i";‘;:::g
the teStS Training
- Reporting — Report results of prediction and validation. '
* Integrates with revision control systems such as GIT, Perforce, Subversion _
TEST Bug/Risk TEST
FAIL ‘[ Al ]# PASS
ode

Repair Code to Validate Bug

“Baseline” revision /i,\ /_\ ‘
v VIl X[} IESMER e —

108 109 110 111 112\ 113 }114 115 116 117 118 119 120 FEI 122

02]01]01] | 0.3\ 2.2

Revision#

Risk Prediction 24101101

Bug
Report

cadence



WaveMiner

WaveMiner: Smart Waveform Analysis

WaveMiner : Applies Al engines to analyze waveforms from multiple runs (same test/seed) and
determine which signals, at which times, are most likely to represent the root cause of a test
failure.

Behavior

Behavior » “Interesting” »

Compare Behavior R [

Design

» Relevant Signals

Failing
Waveform(s)

Passing Session : I _— Failing Session

—

Failing Tests "

WaveMiner Results

Top Ranked Signals
< tb.myFifo.rptr

770ns

790ns

110ns
< tb.myFifo.DATAOUT

790ns

110ns

Navigation on
culprit signals

4= B Pmesspe Neasgd

gl Top ranked signals

cadence



@ CodeMiner

CodeMiner

|dentify and rank semantic changes between two RTL/TB versions
* Ignore harmless changes

* Rank “complexity” of genuine logic changes
« SystemVerilog (RTL + TB) and VHDL.

module cg (d, clk); module cg (d, clk);

input d, clk; input d, clk;

reg orig; reg orig,

reg clone;

reg g_latch; // Comments ..

wire w = orig * d;

wire w = orig * d;
? wire gclk = clk & g_latch;

wire gclk = clk & g_latch;

always @(clk or w)
if (clk) g_latch <= w;

always @(clk or w)
if (~clk) g_latch <= w;

always @(posedge gclk) clone <= d; always @(posedge gclk)

always @(posedge clone) orig <= d;
always @(posedge clone)
fd : assert property (
@(posedge clk) orig == clone
); fd : assert property ( Module/Entity Level
Endmodule @(posedge clk) orig == clone
);

endmodule

Xcelium
Snapshot
Rev1

Xcelium
Snapshot
Rev2

-I Xcelium Snapshot Read

Semantic Comparator
Smart Analysis

CodeMiner
Output Report(s)

i

Signal Level

File/Line Level

cadence



CodeMiner Output in GUI Mode

Verisium Debug GUI in CodeMiner Mode

= Verisium Debug

Semantic Diff

SEMANTIC DIFF

BE Entity View
Entity Name DIff Lines Diff Constructs Diff Complexity Rank  Diff Complexity % Mode Golden File @ Start Position @ End Pasition @ Mew File & Start Position (&
=0 :
b ™ 1/5 (20.0%) A, M1, D:0 1 (31.158) ] & Itestg.sv 42.12) (42.17) erVErs/noiv.. /testnsy (42, 12)
n L] 177 (14.29%) A0, M:1, D0 2 (17.44%) & testg.sv {43, 8) (43, 7) fservers/noiv../testnsy (43, 6)
topd o 373 (100.0%) A, M0, D0 3 (17.36%)
t =1 2/9(22.22%) A0, M:2, D:0 4 (12.27%)
interf . 1/7 (14.29%) A0, M:1, D:0 5 (10.13%)
tope = 1/3(33.33%) A0, M:1, D:0 [ (5.82%)
topa = 1/3(33.33%) A0, M:1, D:D 7 (5.82%) 7
topb a—— 3/3 (100.0%) A0, M, D:1 - / (17.36%) Cl . k d I h f h d .ff
. o ick and analyze each of the diffs
*
Showing § R k d H H f 1 k I 1 Showing 2 items
anks and statistics for quick analysis
SOURCE
- (@20 x| t- G0N SRS
testg.sv | testnsy =
©Q Jtestgsv 2 Mestnsv
- Scope: )| Units: B - UDN:
o

module top (input clk);
interf 1 [1:0] (.*);
n nlil.master);
endmodul &

interface b{interf.custom 1 [1:0]):

assert property (@(posedge 1[1].clk) 1[1].a);

assert property (@(posedge i[0].clk) ~il0].b):

assert property (@(posedge i[1].clk) i[1].b==top.i[1].8);
endinterface

& module topa():
reg a =1+ 3;

{g} endmodul e

@ module topb():
rega =1+ 3:
=] pndmodil o

 module top (input clk):
interf 1 [1:0] (.*);
n nl{i.master);
endmodul &

interface b{interf.custom 1 [1:00):
23 assert property (@(posedge 1[1].clk) 2[1].a):
24 assert property (@(posedge 1[0].clk) ~i[0].b):
25 25 assert property (@(posedge ill).clk) i[1].b==top.1il1].5);
20 endimterface

28 20 module topa():
29 29 rega =1+ 4;
endmodul &

o module topd();:

] i

End Position &
42,17 =
(43.7)

®
4rm@
=
=

appropriately for

Diffs between the sources is highlighted

further analysis

cadence



Verisium Apps — Customer Feedback

e CodeMiner « CodeMiner + WaveMiner

1.2%, 3.2x, and 60x efficiency improvement

30x, 9x, and 16x efficiency improvement
17%, 69%, and 98% reduction in debug time

97%, 89%, and 94% reduction in debug time

Debug Time (minutes) Debug Time Comparison
350
B0x 600 16x%
improvement )
200 improvement
500
250
400 20x
200 :
improvement
98% 300 -
reduction 94%
150 i
reduction
» 200 97% Ox
reduction improvement
1.2x 100 Tl T 89%
0 improvement 3 .
_.-____ - {74 |mpr0\rementag% - rEdUC‘tIDI‘I -
d t . JE ~ D I I
. reduction " N T~ “reduction e
Triall Trial2 Trial3 Triala VSPD + FCPRC cre RPC (xprop)
B Manual Debug M SemanticDiff B Manual debug (minutes) B SemanticDiff + WaveMiner (minutes)
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Verisium Apps — Customer Feedback (con't)

- AutoTriage * PinDown

7x improvement in RCA efficiency
across regression
4x reduction in total TaT per each bug

3.3x efficiency improvement

70% reduction of effort in triage

Hours 3.3x
12 improvement 5
10 ‘
8 70% ,MMI.III’
reduction
6
| 12
2 . I ‘
1]
Manual Triage AutoTriage

cadence
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SmartRun, DataMining

Al-Driven Resource Optimization
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SmartRun

* The goal of Smart Run is to provide the fastest turn around time for a regression and improving
verification throughput

* Flow
- Learning the typical run durations for tests

- Reports that allow the user to decide what queuing policy and farm resources to apply to optimize the
regression throughput.

- Reshuffle and launch new regressions using the new queuing policies.

8 6 4 4 4 Regression VYith s_ingle que in vsif_order.
Turnaround time is 26

TAT = 26

Regression by vsif order,
4 4 8 max runs in parallel 2
Turnaround time is 16

TAT =16

Regression by long2short_learned,
max runs in parallel 2
Turnaround time is 14

f

TAT 14

cadence



Resource DataMining — Currently supported

Early
Adopter

Incubation
licenses

Provide Memory and Run-time
report per vsif/specific test

ce Design Systems, Inc. All rights reserved. c 5 d e n c ee



Resource DataMining — Coming Next

Rahdomness

+
Randomness

1‘orl"1ance

Performance
Prediction for
Randomized
environments

Enhanced

Performance
Monitoring and
Prediction

Machine Learning

- ®
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Verisium Al Assistants
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The Journey to Autonomous Chip Design

® ® O ® ®

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5
Optimization Al Conversational LLM Complex Reasoning Agentic Workflows Autonomy

Digital Design CADENCE CEREBEF

@ SILICON AGENT

Digital Verification VERISIUM™

Custom VIRTUOSO® STUDIO
|

Package ALLEGRO® X &/\' SYSTEMAGENT

System OPTIMALITY™

Al Platform JEDAI

MODELS DATA COMPUTE
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Silicon Agents — from Spec to Chip

“Create a chip with X,Y,Z off-the-shelf
IPs, A,B,C custom IPs (specs attached),
in process node P with...”

Frontend
Silicon Agent
“Create RTL for IP ‘A’
compliant with Spec BB B
[]

Verification RTL
Agent Agent

XXX XXX XXX
Tool Tool Tool

Silicon Agent

SOC
Silicon Agent

SOC SOC
RTL Collateral
Agent Agent
XXX XXX

Tool Tool

Backend
Silicon Agent
SOC Physical
RTL design Agent
Agent
XXX XXX XXX
Tool Tool Tool

LEVEL 4
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Verisium Al Assistant (Chat)
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Verisium Al Assistant -

[ couasil

4 ¥

A

>

Debug

JedAl Platform g

Al Chat

Asking questions and getting information from your design
(Design, TB, LP, etc.)

Operating Verisium Debug and summarizing information:
Smartlog, Search,Waveform, Randomization, UVM tools
Answers from Tool help and Setting options

Al-Powered Tools

Code inspection - Read code and suggest potential issues
Explain signal - collect data about signal and summarize it's
functionality

Complex waveform expression - Use natural language to
describe the expression

Randomization contradiction Al summary
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Debug Chat examples

DEBUG ADVISOR CHAT *

please find all smartlog configuration messages and summarize them for me in a table format

| found several messages that might be relevant to this question. After analyzing the messages, I've extracted the_smartlog configuration messages and summarized them for you in a table
format:

| Configuration Name | Yalue |
11

| Audio_en | ENABLE |

| chnl_A_en | ENABLED |

| chnl_B_en | ENABLED |

| swap_ab_inmux | NO_SWAP |
| swap_ab_outmux | NO_SWAP |
| chnl_A_muter | DISABLED |

| chnl_B_muter | DISABLED |

| chnl_A_limiter | DISABLED |

| chnl_B_limiter | DISABLED |

| chnl_A_parity | DISABLED |

| chnl_B_parity | DISABLED |

| chnl_A_limit_value | 35 |

| chnl_B_limit_value | &f |

| chnl_A_inverter | DISABLED |

Please note that all configuration messages were reported at 0fs, indicating they were configured at the beginning of the simulation.
click here to see the messages on which the answer was based

+ Ask me anything, use @ for references o

his content is created using GenAi and may include errors or inaccuracies
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Verisium Al Assistant - Management

LEVEL 2+3

& Ve ] (@) Last Chats
Regression Analysis Results
1 Varmﬂle Coefficient | Standard Enror | t-Statistic | p-value | 95% Confidende
Inte
“ | = | I
| intercept | 2.5000 | 0.5000 | 5.0000 | 0.0000 | 1.5000, 3.5000 |
| Age | 001000 | 0.0200 | 5.5000 | 0.0000 | CLOG0O. D.1400 |
| Income | 0.0500 | 0.0100 | £.0000 | 0.0000 | 0.03¢0.0.0700 |
| Edueation | 0.2000 | 0.0500 | 4.0000 | 0.0000 | £.1004. 0.3060 |
table please!
.
5%
variable  Coefficient gm:u tatatistic  pevalue  Confidence
Intery
Intercept 2.5000 0.5000 5.0000 0.0000 1.5000, 3.5000
Age 0.1000 0.0200 5.5000 BOUCO  0.0500 0.1400
Income 0,050 0.0100 5.0000 00000 0.0300. 00700
Education  0.2000 0.0500 24,0000 00000 0.1000. 0.3000
one mone table please
w% | |
variable | |coetficient | [S1720d | ¢ gatistic | [p-value Confidens
& Interval
Intereept | [2.5000 0.5000 5.0000 o.0o00 [ |1-3200
1
Age 0.1000 0.0200 5.5000 o.0000 | [29500
income | |0.0500 0.0100 50000 a.0o00 | |39300.
|Educa:lon 0.2000 lu.m |4.m 0.0000 |g;$g
+

9 MCP

(Model Context Protocol)

JedAl Platform

High scale by running the Chat on Client

Persisting the results for future re-use and sharing among multiple

users

Non-textual feedback (e.g.: Ad-hoc table structure)

@ uacras

‘Rogrossion Analysis Results

Larisbe | Corffient | standard Eror | Catatisc | paiue | 95% Confidence
) 11

xmmm 25060 | 65000 | 5.9923 | 0.0990 | 1.566€. 35090
o 101000 rr)munmnmmmm
Income | 00501 0 | 0.0399 0750 |

Eivesman | Bo0de | Ge0n | 43033 | 000 | 6606, 30

table piossal

7

Vriable  Coethdenc SMDSY  (utiste pualse  Confidence
e 250 0SS0 Gow0  scce 350
e ow oam  sww oo oceccoise
s e sow  vewe
0200 000 aom oo

cae mere table piesse

=
b | contcns ] |540980] [oscatse] | paie | conttons

) i smssons
) i ¥
9 o
o o 9
o o
o o i
0
Bt Gt
S Defk Dot
b

N [l oo oo || 28
ome e " c.cace. n

Faueaion | |03cco

10000 | |oo00n

cadence



Example

In the last nightly regression, the

overall coverage dropped: what is the
reason for that?

Summary analysis shows that the function
coverage dropped in 20% and the code
coverage dropped in 9% with 10 new tests
that failed. Do you like to perform further
analysis? it would take few minutes.

Yes

Here are potential causes for the coverage drop:

File: SOC 123.sv, line 112 was modified

Tests: X Y Z had lower coverage vs. previous
runs
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Verisium Al Assistant Automated Flows
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Regression Health
Optimized regression and real-time analysis

« User Action: User initiates a full regression

System’s Response:

- Optimize scheduling (TAT) for test execution

O

Based on priority, dependencies, and resource availability.

Optimize compute resources consumption

Predict estimated completion time, memory consumption

Recommend potential cost saving

|dentify anomalies

Provide real-time dashboard

Regression status, resource usage, anomalies, ..

anath [Regression Center]
Composer (Beta) Tracking
(3
-6-3-0 B E-B-0
P Fadue ey Ede  Aeparts  Hep
F.Chters  Ouste: o
Flarnir, g |Repot Hep
Healthdashooard  Erors  Warnings'nfo  Atributes  Leg
Session Max memary Rumtime User d=fined metrics Mx, runs noperalel
Btinc R HiB9%  f5Th B %
Rurs Vax, Moy B ey Run<ime Uszr defired metrics
srordizs " L 1 E
Views  Alruns W EVTQC
Inges Texticertifies Mac, memonyiMB] &2 nemery MBI Buntime irming Runicnz (min)
Eermared Atz Ecimarad  Artusl Egimarsl  AruEl Esimared 4T
Al W
! 3 L5 1_anh J0E 1TEC TR0 12 130 L
H 1 Les_ 1 AL 1570 1730 t.r'EE{Z 12 1% ded
1 ] tis 1 BBE 344 K i
N 3 e 2 A G003 A0 Sovg, memory (ME) -
Z 125 2 AAG 04505 8037 ¥ ff*
- [~ | | ]
1 tes 2 BBE ] O X A0 1500 200 200 s
14 s 2 BBE B0 210 ff¢
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Target Design Change

Tailored testing for design and testbench updates

« User Action: User fixes a bug and wants
to verify the fix

e Solution:

- Automatically create and launch a change-
related sanity regression

- Seamless and fluent integration btw Verisium
Manager, SimAl and AutoFocus

- The launched regression may be [constraints]
random regression,
or a subset of the golden regression provided
by the user.

Automatic
Design or TB analysis of the
change relevant tests
for the change

Make Changes

vManager Regression

|

a\\

" Design Snapshot

run_1 @

run_30@

run_56 @

. Xcelium s
. shapshot

run_1 000@\

Verisium Al <
Assistant
Aelium
snapshot ~

Targeted vManager
Regression
(7 tests)

Module 2

Module 3

Module 4

run_1 @
run_30 @
run_56 @
run_90 @
run_197 @
run_202 @
run_689 @
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