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New Opportunities Driven by AI

Pervasive Intelligence enabling our lives ahead

Source: IEEE Spectrum, June 2024, https://spectrum.ieee.org/india-self-driving-car, The Hindu

Swaayatt Robots  self-driving car navigating hectic 

streets
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AI Reshaping the Mobile Experience

Pervasive Intelligence enabling our lives ahead

Source: https://blog.google/products/pixel/google-pixel-9-new-ai-features/#pixel9phones

• Pixel 9 phones also have new camera features
- Add Me, which lets you add yourself to group photos, 

- Super Res Zoom Video, which lets you zoom in on 

videos without losing quality

Source: https://blogs.idc.com/2024/07/05/the-rise-of-gen-ai-smartphones/• Gemini is the new AI powered personal assistant 

in Android phones



© 2024 Synopsys, Inc. & Google 4

Systems companies

re-architecting products, 

business models and 

development processes

Driving demand for massive 

compute, both at the edge

and the data center 

Autonomy and 

software-defined systems 

reshaping industries

Pervasive Intelligence Driven By Increasing Silicon 

and Software Content In Systems Products
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Massive Challenges Facing Auto Industry Forcing Change

Source: Synopsys Investor Day



© 2024 Synopsys, Inc. & Google 6

…and Previous Product Testing Methods Are Unsustainable

Source: Synopsys Investor Day
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Data Center: Google Tensor Inference & Training Accelerator

From Silicon IP to System Hardware that runs Software

Accelerator SystemSilicon in BoardSiliconChip ArchitectureSilicon IP

Sources: What is Google's Tensor chip? Everything you need to know

Google's First Tensor Processing Unit : Architecture
Introduction to TensorFlow Datasets and Estimators

Announcing Trillium, the sixth generation of Google Cloud TPU

“With TPU v5p and AI Hypercomputer efficiencies, we achieved a whopping 2.5X

increase in training speed! The 6th generation of Trillium TPUs are incredible with a 

4.7X increased compute performance per chip and 2X HBM Capacity and Bandwidth 

improvement over the previous generation.” |
Yoav HaCohen, PhD, Core Generative AI Research Team Lead, Lightricks 

https://www.androidauthority.com/google-tensor-3060818/
https://thechipletter.substack.com/p/googles-first-tpu-architecture
https://developers.googleblog.com/en/introduction-to-tensorflow-datasets-and-estimators/
https://cloud.google.com/blog/products/compute/introducing-trillium-6th-gen-tpus


© 2024 Synopsys, Inc. & Google 8

Verification Use Cases in the Era of Pervasive Intelligence

From Silicon IP to System Hardware that runs Software

Accelerator SystemSilicon in BoardSiliconChip ArchitectureSilicon IP

Workloads

Early Software Bring-up, Hardware/Software Validation

Functional Verification, RTL Regressions

IP in System Validation, Performance Validation, Compliance

Safety, Reliability, Security, Design for Test, Silicon Lifecycle Management

Early Performance and Low Power Analysis, Test Generation
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AI Requirements Drive New Design Paradigms 
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Key Driver: The Need for More Compute

The Processing Wall

The “Processing Wall”

Source: AI and Memory Wall: 2403.14123 (arxiv.org), Synopsys

https://arxiv.org/pdf/2403.14123
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Key Driver: The Need for More Compute

The Memory Wall

The “Memory Wall”

Source: AI and Memory Wall: 2403.14123 (arxiv.org), Synopsys

https://arxiv.org/pdf/2403.14123
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Key Driver: The Need for More Compute

The Connectivity Wall

The “Connectivity Wall”

Source: AI and Memory Wall: 2403.14123 (arxiv.org), Synopsys

https://arxiv.org/pdf/2403.14123
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Multi-Die is Enabling Truly Transformative Products 

Some Commercial Products
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Verification for the Era of Pervasive Intelligence
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AI Drives New Design Paradigms

The need for hardware scaling leads to new architectures and design approaches

Wide range of 

optimizations 

& innovations

Source: AI and Memory Wall: 2403.14123 (arxiv.org), Baya Systems @ EETimes Chiplet 
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Memory and Protocol Standards Change Faster Than Ever

Source: Synopsys Investor Day
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Analyze Impact of Multi-Die Architecture on System KPIs

WORKLOAD 

DEFINITION 

Application 

Requirements:
End-to-end latency, 

throughput, …

Functional Blocks

Inference

OS …

Sensing 

Apps

Comms

ARCHITECTURE 
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HW Components
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IP
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Analysis

• Capture component-level and 

system-level application and 

architecture requirements

PARTITIONING AND

TECHNOLOGY 

SELECTION
MULTI-DIE SYSTEM 

PROTOTYPING

• Partition system into chiplets

• Mapping of workload and data structures 

determines traffic across chiplet boundaries

• Larger on-chip memories and caches help to 

reduce die-to-die traffic

• Analyze resulting impact of multi-die system 

partitioning on performance and power KPIs 

• Translate functional 

requirements into physical 

constraints, e.g. technology, 

area, aspect ratios
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Market Needs Driving Verification Architecture Evolution

Growing HW ComplexityGrowing SW Complexity
Performance Scalability

Total cost of 

ownership
Flexibility

Verification Platforms
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Verification HW
Market

The Era of Pervasive Intelligence Demands Innovation

Verification & Validation Dramatically Changed As We Moved to System-Level Complexity
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Manual
Ad-hoc, HW directed test

1990s - 2000s

Innovation
Constrained-random, 

assertions, coverage

2000s-2010s

Standardization

SystemVerilog/UVM

2010s-2020s

Manual
Ad-hoc, SW directed test

2020s-2030s

Innovation Needed
System-level, Software-driven

Test Generation

Productivity Gap
Test Generation

Productivity Gap

Test

Requirement

Test 
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Test Generation Challenges from IP to Systems

From ISA through CPU, arrays of CPUs and Systems on Chips / of Chiplets

Mem Mem

CPU CPUCPU

CPU Instruction 

Set Architecture 
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Custom instruction 
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Memory 
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memory work?) Post Silicon Validation
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of defects?)
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(Does all of this work with the rest of the chip?)

Full Chip / Chiplets / SWCompute SubsystemCore Centric

B
a

s
ic

 P
e

ri
p

h
e

ra
ls

 

(U
a
rt

, 
I2

C
)

M
e

m
o

ry

CPU 

Cluster

Bus Fabrics / NoCs

M
e

m
o

ry

AI Accelerator

(NPU) 
Memory

Sensors

Embedded 

Processors

M
e

m
o

ry
 

In
te

rf
a

c
e

S
e

c
u

ri
ty

 

IP

System Interfaces 

(PCIe, Ethernet, …)

Peripheral Interfaces 

(USB, HDMI, …)

G
P

IO
s

D
ie

-t
o

-D
ie

In
te

rf
a

c
e

GPU 

Cluster



© 2024 Synopsys, Inc. & Google 22

AI Driven Verification Space Optimization 

Faster, Higher Coverage Closure & Analytics

Test
Generation

Stimulus
Generation

Run
Regressions

Coverage
Database

Find Coverage
Holes

Manually Bias 
Tests

Better Coverage: Coverage Inference Engine Helps 
to Define Coverage from Stimulus and RTL

Productivity Boost: Connectivity Engines & ML-
Based Solver Target Hard to Hit Coverage

Improved HW Utilization: Regression Optimizer 
Ensures Highest ROI Tests Run First

Higher Resource Efficiency: Advanced Root Cause 
Analysis to Identify Unreachable Coverage 

AI-Inferred
Coverage

Targeted 
Stimulus

Automated 
Test Biasing

Regression
Optimization

Automated
Analytics

Prescriptive
Insights
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Recap

■ AI Driving New Exciting Opportunities and User Experiences

■ Increasing SW and Silicon content driving Pervasive Intelligence

■ AI Requirements driving new design paradigms 

■ Testing Methods and Verification Architecture Need to evolve

■ Type of SW Workloads defining new use-cases



Thank You
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