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• AI in EDA

• AI Regression Optimization

• AI Workload Optimization

• AI Debug Optimization

• AI Resource Optimization

• Agentic AI Flows for Verification

• Q&A

Agenda
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Engineers won’t lose their jobs to AI.  

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

• Automate tedious tasks
o Boiler plate and syntax

o Unit tests and edge cases

o Debugging

o Documentation

• Focus engineering time on creative 
problem-solving

• Improve morale and engagement –
“Happy bees make sweeter honey.”
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AI Impact for Software Coding
Efficiency gains real, but uneven – challenge to monetize

• GenAI improving coding productivity 10-15%

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

• Challenge to monetize – need to focus saved 
engineering time on high-impact work

Only 15% for 

testing?
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Computer Chips Are Powering Everything

Cloud and 
Big Data

Limitless
Connectivity

Autonomy
Cars – Drones – Robots

Augmented and
Virtual Reality

Agentic AI
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• Verification costs largest in IC dev

• Advanced node and 3D-IC means more 
gates, more states, more potential bugs

• Dev schedules continue to tighten

• Engineering resource gap is growing

Verification is Still the Infinite Problem

IBS, Global Semiconductor Industry Service Report

Total Cost of Chip Project ($M)



Agentic AI: Optimize Engines & Optimize Engineers

EDA’s 40-Year History

NUMERICAL SOLVERS SMT SOLVERS GRAPH THEORY AND TOPOLOGY

BINARY DECISION DIAGRAMS BOUNDED MODEL CHECKER DISTRIBUTED PROCESSING

SAT SOLVERS ADAPTIVE MESHING NON-LINEAR SOLVERS

SYMBOLIC MODEL CHECKERS MATRIX SOLVERS COMPUTATIONAL GEOMETRY

Manual
Layout

Automated
Transistor-Level

Layout

Automated
Cell-Based

Place and Route

RTL
Synthesis 

High-Level
Synthesis 

Excellence in Simulation and Optimization  

Improving Productivity Through Design Abstraction

Natural Language

Optimization AI

Cadence
Agentic AI



The Journey to Autonomous Design

LEVEL 1

Optimization AI

LEVEL 2

Conversational LLM

LEVEL 3

Complex Reasoning

LEVEL 4

Agentic Workflows

LEVEL 5

Autonomy

CADENCE CEREBRUS®

VERISIUM

OPTIMALITY

ALLEGRO® X

VIRTUOSO® STUDIO

JEDAI ai platform

Digital Design 

Digital 
Verification 

Custom

System

AI Platform MODELS RAG DATA COMPUTE

Package

API

SILICON AGENT

SYSTEM AGENT
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Verisium SimAI 
AI-Driven Regression Optimization
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AI-Driven Logic Simulation with Verisium SimAI

UVM

Testsuite

Re-train every 1-2 weeks

Verisium SimAI

Input Layer
Tests, Randomization

Output Layer
Coverage, Errors

XceliumXceliumXceliumXcelium

AI-Optimized

UVM Testsuite

XceliumXceliumXceliumXcelium

Design Type Speed Up

Modem IP 20x

Mobile SoC 7x

AI IP 8x

AI IP 3x

Memory IP 5x

Base Station 18x

NOC IP 5x

Automotive SoC 5x

CPU IP 3x

Network IP 4x

CPU IP 9x
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New! SimAI for Coverage
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SimAI in vManager – Better Together

Review SimAI

HTML Reports
Review SimAI 

Summary Metrics

Review SimAI

Text Reports

Launch SimAI



© 2025 Cadence Design Systems, Inc. All rights reserved.18

Verisium AutoFocus
AI-Driven Workload Optimization
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AutoFocus: AI-Driven Focused Regression Generation

run_1
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run_3
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Module 1

Module 2

Module 3

Module 4

Module 1

Module 2

Module 3

Module 4

vManager long, full

regression

run_1
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vManager targeted 

subset regression

Design Snapshot

Xcelium

snapshot

AutoFocus

Identifies code changes using CodeMinder,

AutoFocus suggests the most useful subset 

tests that focus on the changed modules

CodeMiner
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• Results from experiments with existing customers 

• Customer Profile:

o Anyone affected by long regression runtime

o Anyone looking to run smarter ‘nightly’ or ‘smoke’ type regressions

Auto Focus – Impact - Customer Success Stories

Customer Original Regression 

Runtime

AutoFocus-generated 

Regression Runtime

Runtime 

Improvement

Customer1 3 days 15 hours > 4x 

Customer2 47 hours 7 hours > 6x

Customer3 166 minutes 80 minutes ~ 2x

Customer Original Regression 

#runs

AutoFocus-generated 

Regression #runs

#runs 

Improvement

Customer4 W/ RTL bug 8893 

runs (1756 fail)

W/ RTL fix 9345 runs 

(2 fail)

• 40 runs

• 100% coverage regain on 

focus area

~230x
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Verisium Debug Apps (AutoTriage, PinDown, WaveMiner, CodeMiner)

AI-Driven Debug Optimization 
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Engineering team submits 

many design updates 

(commits)

Regression 

simulation or 

emulation

Verisium Apps – Used Standalone or in a 

Flow 

AutoTriage

CodeMiner

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

1 PinDown2 WaveMiner3
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AutoTriage – Automated ML Bucketing of Regression Failures

• Manual failure analysis of 
regression is very costly and 
inefficient

• AutoTriage

o Automate failure classification using Machine Learning

o Recognize patterns in any run-based attributes

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

AutoTriage1
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• PinDown:

o PinDown can automatically identify and validate the commit that caused the failure

o Bug Prediction - Uses ML to identify most likely source of failing testcase.

o Validation - Automatically validates and isolates the culprit by removing and rerunning 
the tests

o Reporting – Report results of prediction and validation.

• Integrates with revision control systems such as GIT, Perforce, Subversion

PinDown – Identifying what caused tests to fail
PinDown2

Revision 

History
Code Logs Test Results Bug Reports

Machine 

Learning 

Training

TEST 

PASS

TEST

FAIL

Bug/Risk 

Prediction

Model

Repair Code to Validate Bug

Bug

Report

Pindown
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WaveMiner: Smart Waveform Analysis

Behavior 

Compare

“Interesting”

Behavior

Relevant Signals

Design Analysis

Design Analysis

Behavior 

🡸 🡸

Design 

WaveMiner3

Passing 

Waveform(s)

Failing 

Waveform(s)

Failing Tests

Verisium Debug

WaveMiner : Applies AI 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.
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Identify and rank semantic changes between two RTL/TB versions
• Ignore harmless changes 

• Rank “complexity” of genuine logic changes

• SystemVerilog (RTL + TB) and VHDL.

CodeMiner
Xcelium 

Snapshot

Rev1 

Xcelium 

Snapshot

Rev2 

Xcelium Snapshot Read

Module/Entity Level File/Line Level Signal Level

Semantic Comparator 

Smart Analysis

CodeMiner

Output Report(s)

CodeMiner

module cg (d, clk);

input d, clk;

reg orig;

reg clone;

reg g_latch;

wire w = orig ^ d;

wire gclk = clk & g_latch;

always @(clk or w)

if (~clk) g_latch <= w;

always @(posedge gclk)  clone <= d;

always @(posedge clone) orig <= d;

fd : assert property (

@(posedge clk) orig == clone

);

Endmodule

module cg (d, clk);

input d, clk;

reg orig, clone, g_latch;

// Comments …

wire w = orig ^ d;

wire gclk = clk & g_latch;

always @(clk or w)

if (clk) g_latch <= w;

always @(posedge gclk)  

clone <= d;

always @(posedge clone) 

orig <= d;

fd : assert property (

@(posedge clk) orig == clone

);

endmodule

?

4
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CodeMiner Output in GUI Mode
Verisium Debug GUI in CodeMiner  Mode

Ranks and statistics for quick analysis

Click and analyze each of the diffs

Diffs between the sources is highlighted 

appropriately for further analysis
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Verisium Apps – Customer Feedback

• CodeMiner

1.2x, 3.2x, and 60x efficiency improvement

17%, 69%, and 98% reduction in debug time

• CodeMiner + WaveMiner

30x, 9x, and 16x efficiency improvement

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



© 2025 Cadence Design Systems, Inc. All rights reserved.29

Verisium Apps – Customer Feedback (con’t)

• PinDown

7x improvement in RCA efficiency 

across regression

4x reduction in total TaT per each bug

• AutoTriage

3.3x efficiency improvement

70% reduction of effort in triage
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SmartRun, DataMining
AI-Driven Resource Optimization
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• The goal of Smart Run is to provide the fastest turn around time for a regression and improving 
verification throughput

• Flow 
o Learning the typical run durations for tests 

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

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

SmartRun

TAT 14

4 468 4

4 4

6

8

4

4

4

6

8

4

TAT = 26

TAT = 16

Regression with single que  in vsif_order. 

Turnaround time is 26

Regression by vsif order, 

max runs in parallel 2

Turnaround time is 16

Regression by long2short_learned, 

max runs in parallel 2

Turnaround time is 14
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Resource DataMining – Currently supported  

Monitor Memory usage and Run-
time for runs and tests

Calculate Memory usage and 
Run-time statistics

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

Early 
Adopter

Incubation 
licenses

1

3

2
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Resource DataMining – Coming Next 

Enhanced 
Performance 

Monitoring and 
Prediction 

Anomaly 
detection for 

Performance and 
Statuses

Performance 
Prediction for 
Randomized 
environments

Machine Learning 

1 2 3
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Verisium AI Assistants
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The Journey to Autonomous Chip Design

LEVEL 1

Optimization AI

LEVEL 2

Conversational LLM

LEVEL 3

Complex Reasoning

LEVEL 4

Agentic Workflows

LEVEL 5

Autonomy

CADENCE CEREBRUS®

VERISIUM

OPTIMALITY

ALLEGRO® X

VIRTUOSO® STUDIO

JEDAI

Digital Design 

Digital Verification 

Custom

System

AI Platform MODELS RAG DATA COMPUTE

Package

API

SILICON AGENT

SYSTEM AGENT
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Silicon Agents – from Spec to Chip

XXX

Tool

Verification 

Agent

XXX

Tool

XXX

Tool

XXX

Tool

XXX

Tool

XXX

Tool

XXX

Tool

XXX

Tool

Silicon Agent

Frontend 

Silicon Agent

RTL

Agent

SOC 

Silicon Agent

Backend 

Silicon Agent

SOC 

RTL 

Agent

SOC 

Collateral 

Agent

SOC 

RTL 

Agent

Physical 

design Agent

A

X Y

A

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

“Create RTL for IP ‘A’ 
compliant with Spec

LEVEL 4
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Verisium AI Assistant (Chat)
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Verisium AI Assistant - Debug 

JedAI Platform

AI 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

∙ …

AI-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 AI summary

∙ …
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Debug Chat examples
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• 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)

Verisium AI Assistant - Management 

JedAI Platform

LEVEL 2+3
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Example
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Verisium AI 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:

o Optimize scheduling (TAT) for test execution

– Based on priority, dependencies, and resource availability.

o Optimize compute resources consumption

– Recommend potential cost saving

o Predict estimated completion time, memory consumption 

o Identify anomalies

o Provide real-time dashboard 

– Regression status, resource usage, anomalies, ..
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• User Action: User fixes a bug and wants 
to verify the fix

• Solution:

o Automatically create and launch a change-

related sanity regression

o Seamless and fluent integration btw Verisium 

Manager, SimAI and AutoFocus

o The launched regression may be [constraints] 

random regression, 

or a subset of the golden regression provided 

by the user. 

Target Design Change
Tailored testing for design and testbench updates

Design or TB 
change

Automatic 
analysis of the 
relevant tests 
for the change

Automatic 
creation of a 

dedicated 
regression
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