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FOREWORD BY CHRIS ROWEN

If you've been living under a rock for the past five years, you might have missed
the explosion of interest in artificial intelligence (AI). Otherwise, you’ve probably felt
the buzz in the media, seen the flood of new products, and noticed the astonishing
pace of technical progress in Al. But the complexity of these methods, the breadth
of their applications, and the breathless hype may leave you yearning for thoughtful
yet accessible explanations. The AI Forge is here to provide exactly that kind of
grounding and to help you explore many of the most important questions:

o Where did AI come from?

o What kinds of problems can AI methods solve?

o What does Al progress reveal about the nature of intelligence?

e How can you internalize—and truly understand—the remarkable power (and
occasional weaknesses) of AI?

Dr. Jianxian Wu’s book makes remarkably lucid progress on these questions, while
offering a systematic journey through puzzles, games, and algorithms that enable
you to learn Al by doing. Dr. Wu brings the ideal background to this task. His
long career in high performance computing - spanning Teradyne, HP Labs, AMD,
and Baidu, plus his own brave startup - led him naturally into the heart of advanced
AT research, especially at the intersection of novel algorithms and scalable, efficient
implementation. His rare combination of deep technical skill and educational clarity
makes this book stand out as both authoritative and approachable. That experi-
ence shines through in this book, which combines practical insight with clear and
structured explanations of core Al principles.

You'll find The Al Forge weaving together four perspectives. First, it frames the
evolution of Al through the stories of the pioneers who made breakthroughs in theory
and practice. Second, it deepens that story with clear discussions of the foundational
ideas—from the conceptual work of Alan Turing and Claude Shannon to the cutting-
edge reasoning models of OpenAl and DeepSeek. Third, it grounds your learning in
real examples, especially a deep exploration of the game Connect 4. This deceptively
simple game serves as the backdrop for building up increasingly sophisticated Al
strategies, from tree search, linear regression, and convolutional neural networks, to
generative pretrained transformers (GPTs), reinforcement learning, and chat-oriented
large language models. And finally, the book brings computing efficiency—often over-
looked but critical—into sharp focus. By engaging with implementation challenges,
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you’ll learn how to build AI that is not only powerful, but also fast, efficient, scalable,
and responsible. Along the way, you’ll gain not only technical understanding but also
a deeper appreciation of Al’s potential to augment human insight and creativity.

Whether you're skimming through chapters of interest or diving deeply into the
hands-on coding exercises and gameplay strategies, you'll find this book both acces-
sible and rewarding. The AI Forge is a rare kind of resource: one that gives you
a meaningful return on the time you invest, whether you spend two hours or two
months with it.



PREFACE: THE FORGE AND THE
FLAME

In every medieval village, the blacksmith’s workshop stands at the heart of the com-
munity. Apprentices start young, sweeping floors and watching silently. Over time,
they earn trust to stoke the fire, shape small pieces of metal, and learn the rhythm
of the hammer. As their understanding deepens, they earn their place at the anvil,
crafting blades of remarkable strength and elegance.

The forge is a place where skill, patience, and insight come together, where mastery
is shaped by hand, by mind, and by fire.

This book follows the same spirit. In the tradition of the old guild masters, it
unfolds in two parts. First, Volume I: From Foundations to Frontiers, where we travel
back through the early landscape of artificial intelligence. We meet the pioneers who
faced the unknown with boldness and imagination, Alan Turing, Arthur Samuel,
Ken Thompson, and explore the ideas they forged: ideas that changed the course
of history. We seek not only to learn these foundations, but to understand their
meaning, to appreciate their beauty, and to use them as stepping stones for our own
creations.

Later, we enter Volume II: Beyond Frontiers, where the craft deepens. Here, we
embrace performance-conscious, architecture-aware, Al-aligned design, using C not
as a burden, but as a forge to shape faster, sharper, and more elegant Al systems.
We learn to harness the full potential of the machine, building intelligence that is not
only powerful, but beautifully efficient and enduring.

Whether you are a student preparing for an Al-driven world, a professional seeking
deeper mastery, or a lifelong learner drawn to the mysteries of intelligence, this book
invites you to walk the full path, from beginner to builder, from builder to craftsman.

Let us begin, with curiosity, with fire, and with the courage to forge something
new.

And so, with the spirit of the forge alive in our hands, we take our first steps onto
The Apprentice’s Path. Here, we return to the beginnings of artificial intelligence, to
the simple games, the bold ideas, and the brilliant minds who lit the first sparks. Let
us walk with them, learn from them, and begin to shape our own craft.
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INTRODUCTION: TRACING THE PATH
AHEAD

Artificial intelligence has risen from a quiet branch of computer science into a force
that touches nearly every part of our lives. Yet even as Al becomes a defining tech-
nology of the modern world, confusion and uncertainty often surround it. What is Al,
truly? How does it work beneath the surface? What role will it play in our future,
and what role will we play alongside it?

This book was born from a desire to answer those questions, not with shortcuts or
slogans, but by tracing the roots of intelligence itself, to understand where Al came
from, how it grew, and what it means to build it with care and purpose. It is a
journey through history, theory, and craft, told through the stories of the pioneers
who first imagined machines that could think, and through the ideas that continue
to shape how machines learn, decide, and create today.

We wrote The Al Forge for three kinds of readers. For the AI enthusiasts, those
who have heard the echoes of Al everywhere and seek to understand its foundations,
technologies, and meanings. For the young generation, high school and college
students standing at the threshold of an Al-shaped future, wondering how to prepare
themselves not just to survive it, but to ride its wave with skill and insight. And
for the professionals, those already working with technology who seek a deeper,
principled understanding of AI’s roots and future, beyond headlines and buzzwords.

Our approach is different from many Al books. This is not a collection of recipes
or checklists to memorize. It is a forge: a place where curiosity is tempered into
understanding, where historical context, physical intuition, and hands-on building
come together. In each chapter, we first meet the heroes, the human minds who
dreamed, struggled, and invented, and then explore their ideas, not just mechanically,
but philosophically: why they matter, how they connect to the physical realities of
computation, and how they reshaped what we mean by intelligence.

You do not need to be a programmer to travel this path. Even if you never write a
line of Python or C, the ideas and the journeys will speak to you. But for those who
wish to build, we offer a steady path: simple, accessible projects in Python to bring
AT concepts to life, and later, the transition into C, to forge those ideas into systems
that are not only functional, but efficient, elegant, and scalable.

This structure reflects an ancient ideal, one that has long guided learning and
mastery. In Chinese tradition, there is a saying: &% ANZE. First, you enter the
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hall, gaining access to knowledge and beginning your training. Then, you step into
the inner chamber, where true mastery is forged, through discipline, reflection, and
deeper understanding.

Volume I: From Foundations to Frontiers is your first step into the hall. Here,
you will trace the roots of artificial intelligence, learn through games like Connect 4,
and explore the classical pillars of search, learning, and reasoning. You'll not only
build your first agents, but also develop the physical and philosophical intuition that
underpins AI’s evolution.

Volume II: Beyond Frontiers, opens the door to the inner chamber. Here,
the craft deepens. We turn to performance-conscious, architecture-aware, Al-aligned
engineering, crafting Al systems that not only think, but think efficiently, sustainably,
and harmoniously with the machines they run on. In a world where Al’s energy
demands are growing exponentially, this discipline is no longer optional. It is essential.
The future of Al belongs not to those who can simply use models, but to those who
can build them wisely, respecting every cycle, every watt, every design.

The AI Forge is thus more than a technical guide. It is a philosophy of learning,
building, and shaping Al with care, clarity, and consciousness, preparing you not
only to navigate the Al era, but to help lead it, crafting systems that are sustainable,
elegant, and enduring.

Welcome to the forge. Let us begin.
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