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Al-Driven Verification i '*‘ e

Leveraging Al to Achieve the Next Leap in Productivity
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Five Generational Trends, All Anchored Around Compute

SEMICONDUCTORS ELECTRONIC SYSTEMS

$1 Trillion $3 Trillion

o 2962 3,074 3,190

2647 2736 284

3 Industrial
605 584 649 719 797 gg2 975

2022 2023 2024 2025 2026 2027 2028 2029 # 2022 2023 2024 2025 2026 2027

Semiconductors Growth A Electronic Systems Market ($B)

Source: IBS Market Forecast, September 2022
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Productivity Challenge in Chip and System Design

Complexity Is More Annual Design Not Enough A
Increasing Starts Engineers
Semiconductor Engineering
1 O 0 X 4X Engineering Talent Shortage Now
Top Risk Factor
Over the Over the
Next Decade Next Decade =
‘ ‘ —ccasiBSiing
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https://semiengineering.com/engineering-talent-shortage-now-top-risk-factor/
https://semiengineering.com/author/mark-lapedus/

Al — Accelerating System Design Productivity

Al-DRIVEN
SYSTEM
DESIGN

PRODUCTIVITY

AUTOMATED
RTL DESIGN
AUTOMATED REUSE

CELL-BASED
AUTOMATED DESIGN |

TRANSISTOR-
LEVEL DESIGN

MAN UAL PRODUCTIVITY
CIRCUIT
DESIGN

PRODUCTIVITY

PRODUCTIVITY
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Power of the Human : @

If
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Human engineer: solve complex problems and be creative

wr

£ 5 » Design algorithms

o Intuition,

g' Judgement, _

s Experience * Innovate new architectures
4

n

@

 Think outside the box

Data Volume
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Power of Al Algorithms

Human limitation: serial data processing

Al strength: insights from parallel processing big data

Processing,
Classification,
Generation  Chat bots

Speech from text
* Image from text
Recommending ads

Task Complexity

Data Volume
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Power of Al-Driven Solutions
Accelerate the human in the loop

Intuition, Al-Driven
Judgement, E DA

Experience

2

4
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S Processing,

= Classification,
Generation

Data Volume
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Human in the Loop Al Solutions — Pilot & Co-Pilot

THE WALL STREET JOURNAL.
“___rather than thlnklng about - World Business US. Politics Economy Tech Finance Opinion  Arts& Culture Lifestyle Real Estate

competition between humans and TECHNOLOGY | ARTIFICIAL INTELLIGENCE

machines, we should find a way in o
which the two work together” | M.B.A. Students vs. ChatGPT: Who
Terwieseh & Ulrch — ws.com Comes Up With More Innovative Ideas?

We put humans and Al to the test. The results weren't even close.

Challenge — Generate 200 “New Business” ideas : Al (ChatGPT) - ~1h;
Humans (Wharton MBA Students) — Days

Human in the loop Al — Pilot & Co-Pilot

Human (Pilot) — Identify the problem.
Al (Co-pilot) — Report what is known about the problem.
Human + Al — Iterate on unique and creative solutions to the problem.
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Traditional EDA

(@] QoR QoR QoR
Capacity Capacity Capacity Capacity
Runtime Runtime Runtime Runtime

Coverage Coverage Coverage Coverage

e.g., P&R e.g., logic sim e.g., spice sim

°] © 2023 Cadence Design Systems, Inc. All rights reserved. 3 .
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User Perspective

Meet PPA Goals
Meet Coverage Goals

.=|| .=|| .=|| .=|| Tomorrow
TITE
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Next Generation Al-Driven EDA

Best PPA
Highest coverage
Fastest time-to-market

gA

"TTT E
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Cadence Al-Driven Transformation

| Implementation | | | | Custom Design | | PCB Design | | ‘

Cadence JedAl Data and Al Platform .. @ python’

.=I| .=|| .=I| .=I| Tomorrow

_|| il jl il e
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Next-Generation Al-Driven Verification Workflow
Cadence Verisium™

Design
Version N

)

GitHub

< perrorce I

Design
Repository

Design
Version N+1

Al-driven submission of
tests to compute farm

celium
Simulation

Simulation

JedAl
Data & Al
Platform

Automatically groups tests failing due to
the same underlying bug

Automatically rank the risk of code changes
between design versions N and N+1

Automatically predict and validate the source
commits most likely to cause bugs

Analyzes waveforms and automatically
identifies the root cause of bugs (signals +
time)
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Al Driven Workflow: 3x — 60x Productivity Gain

Verisium™ Results

30X 3.3X 6X

Faster Waveform Analysis Reduction Failure Triage Time Total Debug Effort Improvement
Memory Controller IP Block and System-Level Regressions Automotive SoC

1004 10X 4X

Less Effort for Design Change Analysis Productivity End to End SoC Debug Faster Identification of Buggy Source
>1B Gate Mobile SoC Mobile SoC Interface IP

4X 20X 8X

Better TaT for Bug Fixes Faster Verification of Changed RTL RegreSSII?nnaCePlSJe'lr':;r(l; I'éed“Ct'O"
CPU Core IP RISC-V CPU 5
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Al-Driven Simulation Performance

Cadence Xcelium™ ML

Randomized

Xcelium ML J

TestSute P g
Run N 0

L VR RN L

Up to 5X faster

Same coverage

| | | |
Lo B B B

LR N N )

| | | |
Lol B

LRV _RNE PN

| | |
Lo B B B e

 Machine

Learning

Randomized i

Test Suite i",i::,i::,i::,i::,i::,E »
RunN+1 Ll

LR L N |

| | |
o B e B I e

L VR L

| | |
o A P R

Y uw L v

| | |
e B e B o

Regression CPU Cycles

2500

2000

1500

1000

500

Example 1 Example 2 Example 3

Original sim (Tcycles) 1 Xcelium ML sim (Tcycles)

30,000
25,000
20,000
15,000
10,000

5,000

Regression Coverage

Example 1 Example 2 Example 3

Original coverbins I Xcelium ML coverbins
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Al-Driven Formal Proof
Cadence Jasper™ Proof Master

Jasper Proof Master
Al-Driven Formal Proof

Proof Profiling
Data

* Keep engine-level * Reuse the existing
settings that result if the
worked before constraints and
COl are unchanged

Proof Caching Proof Orchestration

» Use Machine
Learning to find the
best proof algorithm

settings

+Al

Testcase | Baseline | Smart Proof | Gain

Total

53%

71%
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Domain-Specific Compute in EDA

Computational Software

Computational Hardware

17 © 2023 Cadence Design Systems, Inc. All rights reserved. * Computationa| fluid dynamiCS c a d e n c eu



Domain-Specific Compute for EDA on the Cloud

e

i

Cadence Cloud Service

Pop-up ready-to-go full flow
for design and verification

Foundry and IP partner
security certified

porees AWS A\ Azure -
1BM Cloud

IP and

i

PN = SAMSUNG
Foundry tSillC _ !I" ... SAFE™-Cloud

VDE

Partners

B\

p

i

Cadence Cloud Passport

Cadence tool licensing
enabled on the cloud

On-Premise Tools

-+ | Cloud
Passport

" HAWS 4 Azure £YCoose O
Cle )

torm 18M Cloud

-

i

Cadence OnCloud

New SaaS-based
cloud native solutions

3 S
Multiphysics Analysis CFD Simulation

XL

Allegro PCB Design

Palladium
Protium
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Next-Generation Al-Driven Verification Full Flow
Cadence Verification Solution

Run,Cover,Debug

Content

Engines

Compute

¥ &

o I I

" * Cadence JedAl
e 4 Data & Al Platform

PSS

Formal
Jasper

Arm & x86 CPU

Simulation
Xcelium

Arm & x86 CPU

Emulation
Palladium

o RS

Prototyping
Protium

Helium

Arm & x86 CPU

Virtual Platform

»
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