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FOREWORD

SystemVerilog Assertions (SVA) presents a paradox in verification engineering: while it offers the potential to
revolutionize workflows, its complexity hinders widespread adoption. This disconnect highlights the gap between
SVA's potential and its actual implementation across the industry.

Ben Cohen's "Exposure2SVA" addresses this challenge through a unique and practical learning approach. Unlike
conventional teaching methods, the book mirrors how engineers naturally learn—through hands-on exposure,
practical application, and real-world problem-solving. SVA concepts are introduced contextually, aligning with
specific verification challenges engineers encounter. Ben has helped me by actively participating in the Verification
Academy forums and other platforms like LinkedIn, providing valuable responses to questions in areas I have
trouble mastering.

The book takes a notable stance on artificial intelligence in verification. Instead of taking extreme positions, it
presents a balanced and pragmatic perspective. Al is viewed as a valuable complementary tool for enhancing
requirements development, specification clarity, and code generation. However, it emphasizes the crucial role of
engineering judgment and verification rigor. Based on years of collaborative experience, the author's methodology
effectively bridges the gap between advanced theoretical concepts and practical implementation. This makes it an
invaluable resource for verification teams seeking to enhance their assertion-based verification capabilities.

May your assertions always catch bugs early, (line generate by ChatGPT)

Dave Rich

Principal Verification Engineer

Siemens EDA

Technical Chair SystemVerilog IEEE 1800
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PREFACE

This book presents a revolutionary, application-first approach to mastering SystemVerilog Assertions (SVA),
designed for rapid learning and immediate impact in real-world engineering environments. The emphasis is on the
essential aspects of SVA: the practical, most frequently used structures necessary for both simulation and formal
verification. Additionally, I highlight the growing role of formal verification and the integration of Al throughout
the chip design and verification process, particularly in defining requirements and writing code optimized for
formal methods.

Unlike traditional texts, this book reverses the usual learning order: it guides you through practical solutions,
introducing only the most relevant SVA concepts as they become necessary. My approach is inspired by the natural
way children learn: through direct experience and problem-solving, rather than grammar first and then language.
Exposure to new concepts and code is how we, as people, truly learn. At first, these concepts, words, or code
snippets may seem strange, confusing, or even overwhelming, but with repeated exposure and further reading, they
gradually become clear and intuitive. That’s why exposure, exposure, exposure is essential. By grounding each
chapter in real-world applications, you will see exactly how SVA is used to address the verification problems you
encounter every day.

My motivation for writing this book stems from years of experience in chip design and verification, as well as from
my interactions with user groups such as those at https://verificationacademy.com/forums/ Time and again, [ have
witnessed engineers struggle with applying SVA to real verification challenges. These experiences even inspired
me to write several papers, available at https://systemverilog.us/vf/Cohen_Links to_papers_books.pdf

Each chapter focuses on real verification challenges. Readers begin with fundamental SVA concepts, such as
assertions and the underlying model. Chapters then move to more complex applications, including SV regions,
immediate assertions, static and dynamic delays, and repeats. Topics also cover multiclock domains, immediate
checks, and SVA for formal verification. The book addresses support logic and strategies for overcoming tool
limitations. It also explains how Al is integrated to accelerate defining requirements, specifications, design, and the
verification process.

This book is not intended to be an exhaustive reference; that role is best served by resources like my SystemVerilog
Assertions Handbook, 4th Edition Instead, my goal is to equip you with the essential tools and mindset to become
an effective verification engineer quickly and confidently.




Testt?ench

Conceptual Methodologies Remain the Same,
But with AI Supplementing RI
Photo taken at Hughes Aircraft, a long time ago!
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ABOUT THE BOOK

Fast-Tracking SVA through Exposure is a modern, application-driven guide to mastering SystemVerilog Assertions
(SVA) for digital design verification. The book stands out for its practical, exposure-based teaching philosophy and
its forward-looking integration of Artificial Intelligence (Al) into the verification flow.

Approach and Pedagogy:

The book departs from traditional, theory-first texts by adopting an application-first, exposure-driven methodology.
Instead of overwhelming readers with exhaustive syntax and grammar, it introduces SVA concepts as they become
necessary within real-world verification challenges. This mirrors the way people naturally learn -- through repeated
exposure and hands-on problem-solving. The author’s goal is to enable engineers to master the core 90% of SVA
constructs most relevant to industry practice quickly and confidently, rather than providing an encyclopedic
reference.

Content Structure and Core Concepts
Chapters are organized around actual verification problems, systematically building from foundational SVA
elements (assertions, properties, sequences) to more advanced applications. Key SVA topics include:
e Assertion Modeling: How to represent in raw SV (e.g., automatic tasks and launches)
cause-cffect relationships of SVA’s concise syntax, with clear explanations of antecedents and consequents.

e Temporal Logic: Deep dives into SVA’s temporal operators, static and range delays, repeats, and the
importance of determinism versus non-determinism in sequences and assertion design.

e Advanced Techniques: Handling vacuity, empty matches, multiclock verification, and dynamic delays
using both standard SVA and creative workarounds (e.g., generate constructs, local variables).

Al Integration: A Distinctive Feature
A hallmark of this book is its explicit focus on Al’s role in the verification process:

e Al for Requirements and Code Generation: The author shares concrete experiences using Al tools,
including Perplexity PRO, to clarify requirements, translate English descriptions into SVA code, and
accelerate the definition of both specifications and verification environments. Al is positioned not just as a
futuristic add-on, but as a practical assistant that already streamlines the translation of design intent into
formal, verifiable properties.

e Al in the Design Flow: The book discusses how Al can automate assertion generation, improve verification
coverage, and enhance productivity, especially in formal verification contexts. It reflects on the current
effectiveness of Al and anticipates its growing influence in automating routine verification tasks and even in
advanced applications such as requirement mining and property synthesis.

e Al as a Collaborative Partner: Ben emphasizes the importance of communicating clearly with Al tools,
framing questions precisely and iterating on Al-generated outputs-to maximize their utility and reliability in
real design environments.

Practicality, Determinism, and Industry Relevance
Throughout, the book stresses:

11



Practical SVA Usage: Focusing on constructs and techniques that are most commonly used and robust in
both simulation and formal verification.

Determinism and Clarity: Encouraging deterministic sequences and assertion writing and explicit
constraints to ensure predictable, meaningful verification-crucial for both simulation debugging and formal
proof convergence.

Integration with Modern Flows: Recognizing the increasing role of formal verification and Al, the book
offers strategies for blending these technologies with traditional simulation to create efficient, future-proof
verification methodologies.

12
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