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Cadence IPO Filing in 1987

Design Automation

BUSINESS

The Company develops, markets and supports CAD software prnducts_that automate, enhar}ce
and accelerate the design and verification of integrated circuits. By reducing both product design

time and design errors, these products shorten the time to market for new circuits and enable the
development of increasingly complex ICs.
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Cadence Customer Challenges in 2020

Design for Electronics Performance Leadership

Learning, sensing algorithms

e Customized user experiences

e

Compute optimized for application workloads

System Performance
Electromagnetic, thermal, and CFD analysis

Driver, OS, and application performance
RF, photonics, 3D-IC

Analog, digital, and mixed signal

Advanced-process node enablement

Billion-gate chip implementation and verification
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INTELLIGENT

Data Analytics = SYSTEM

DESIGN

el

Merger of EDA, system design, Al Pervasive intelligence throughout design Grounded in computational software

Co-optimizing system, hardware, software Spanning multiple system domains
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Design Performance Challenges for Billion-Gate Verification
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Source:

Source: “Verification at Arm”, University of Texas lecture, Jan 2020, Alan Hunter, Arm

Source: NVIDIA, February 2020
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Package Throughput = Engines x Logistics

Best
Logistics

MENE

Best
Engines

Prep time: 10 minutes 30 mins Few hours
Speed:  25mph » 60mph » 600mph
Reach: Front door Warehouse Airport
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66
Amateurs talk about

strategy... ... professionals talk about
logistics.

Omar Bradley
General, United States Army
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Verification Throughput = Engines x Logistics

Verification Computational Logistics -

Simulation Emulation Prototyping
Xcelium® Palladium® Protlum

X86 or Arm®-based server Custom Processor
Compile Time: Minutes Few Hours 1-2 Days
Speed:  100Hz » 1MHz » 5MHz+
Reach: [P Debug SoC Debug Software Debug
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Verification Throughput = Engines x Logistics

Verification Computational Logistics -
\

Formal & Static Simulation Emulation Prototyping
JasperGold® Xcelium™ Palladium®

X86 or Arm®-based server Custom Processor
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Computational Logistics in Logic Simulation

Prepare regression run scripts
Queue for farm resource
Initialize hosts

Load simulation data

Simulate —‘
| || \‘

[ N

CPU 20k

CPU 25k Save data

Debug & failure triage

Design/test fixes
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Example Simulation Regression CPU time vs. Queue time
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Example Simulation Performance vs. Server Type
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Computational Logistics in Full Flow Verification

Simulation Jobs

job queue 1 T
job queue 2 [T

job queue 4 -

Emulation Farm
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Verification Computational Logistics with Cadence vManager

Mised

4 . nightly DEBUG

Multi-site multi-project global : i e

e . projectg Job scheduling ighty i
verification management rigtly

‘ ‘ Web-based verification
tracking and analysis

(Coverage, traceability, ...)

Test [2 vManager™ ]
Plans Enterprise Server 4
|
Formal and Static Simulation Emulation Prototyping
JasperGold® Xcelium™ Palladium® Protium™
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Xcelium ML

Randomized RENRN

Test Suite NN »
Run N HRERN

| | | |

L R T Y
L B B B
L RN T L |
Lo B B

L RV R R

Machine
Learning

Up to 5X faster
Same coverage

Randomized EENRN

Test Suite  TNNGGGN -
Run N+1 HRREN
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Xcelium ML in Action
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Regression CPU Cycles

Example 1 Example 2 Example 3

Original sim (Tcycles) ® Xcelium ML sim (Tcycles)
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Regression Coverage

Example 1 Example 2 Example 3

Original coverbins @ Xcelium ML coverbins
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Xcelium ML

Original Regression

Xcelium ML in Action

2,000 CPU hours

10,000 CPU hours
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Jasper Smart Proof

At Cadence
-
j@f Proof Algorithm 1 . @ Proof Algorithm N
Parameter1 ... Parameter N Parameter1 ... Parameter N
Master training
set of proof
problems

-

Smart Proof Solver

~N

Released Product

Proof
Apps

@%5 Smart Proof Solver
Testcase | Baseline | Smart Proof
A 50% 59%

B 69% 69%

C 12% 25%

D) 44% 83%

E 57% 94%

F 68% 69%

Total 53% 71%

Gain
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Palladium and Protium Dynamic Duo

-Compiler, Transactors, and Hardware -

Palladium® Egedy G ;{r:r :‘
Emulation

Chip Debug

.= Protium™
Prototyping

4 billion gates

Palladium M Protium

Al Company

What the EDA users
REALLY think #1 best
of EDA

DEEPCHIP BT

Software Debug

— A 4

14 billion gates 3 billion gates
Palladium B Protium Palladium M Protium

System Company Hyperscale Company

“My congrats to the Cadence Protium / Palladium
folks for this unexpected win with the EDA user base.
| totally did NOT see this one coming!” — John Cooley

N
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Multi-engine Acceleration for Highest Verification Throughput

Level 1 Level 2 Level 3 Level 4
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Cadence Excellence in Computational Software INTELLIGENT

SYSTEM
Numerical solvers Adaptive meshing P
Binary decision diagrams Matrix solvers DESIGN
SAT solvers Graph theory and topology
Quantified Boolean formula checker Distributed processing

Symbolic model checkers Non-linear ordinary differential eq. solver

SMT solvers Computational geometry

Bounded model checking Memory allocation and garbage collection

cadence
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Multi-Physics System Analysis Technologies

KCIarity“" 3D Solver

True 3D electromagnetic (EM) extraction and simulation

~

Breakthrough distributed processing, cloud ready

Up to 10X faster with unprecedented capacity
Gold-standard accuracy

Celsius™ Thermal Solver
Complete electro-thermal co-simulation
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Steady-state and transient analysis

. Ub to 10X faster wit onted .

Thermal, fluid flow, electrical heating, and stress

Both integrated with Allegro® and Virtuoso® environments
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INTELLIGENT
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Computational Software for Intelligent System Design™
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