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Graphs are fundamental tools for modeling relational structures and a ubiquitous form of data.
From the initial use of graph theory algorithms for basic theoretical research on graphs to the
gradual application of these theoretical studies to real-world tasks and the development of more
complex graph algorithms, humans have a long history of researching graphs and their algorithms.
Graph machine learning, which involves applying machine learning methods to graph-structured
data, has always been an important research direction in artificial intelligence. In particular, with
the rise of deep learning, how to process graph data using neural networks has become a focal
point in Al. Graph machine learning, represented by graph neural networks, has emerged as a hot
topic in artificial intelligence in recent years and is widely applied in areas such as e-commerce
recommendations, financial risk control, and scientific intelligence.

With the in-depth research on graph machine learning in academia and its widespread
application in industry, universities around the world have gradually begun to offer courses on
graph machine learning. Although there are many specialized books on graph machine learning,
textbooks suitable for teaching are still scarce worldwide. On the one hand, the content of graph
machine learning is vast and still rapidly evolving; on the other hand, writing a good textbook is
much more challenging than writing a monograph. This book represents an excellent practice in
compiling a textbook on graph machine learning, with the following three key features:

1. Systematicness and Comprehensiveness: Starting from the basic representation and feature
engineering of graphs, this book progressively expands to graph embedding, graph neural
networks, and the latest research frontiers, forming a complete knowledge system. The content is
structured in a coherent manner, outlining the development trajectory of graph machine learning.

2. Foundational and Advanced Content: The book emphasizes building a solid foundation by
detailing basic principles and classical methods, while also staying closely aligned with the cutting
edge of the discipline. It systematically presents new directions such as heterogeneous graphs,
spectral graph learning, and graph foundation models. Readers can use this book to strengthen
their theoretical foundation while gaining insights into future trends and opportunities.

3. Theoretical and Practical Balance: Beyond theoretical explanations, the book showcases
the broad application prospects of graph machine learning through typical cases in
recommendation systems, financial risk control, life sciences, and circuit design. Additionally, it

provides explanations of platform and model implementations to help readers integrate principles,



methods, and practical applications.

The authors of this book have been deeply engaged in the field of graph machine learning for
many years and have proposed a series of foundational algorithms. As one of my earliest visiting
scholars from mainland China, Professor Shi Chuan has maintained a close collaboration with me
since 2010. He has made outstanding contributions to heterogeneous graph analysis and has
played a significant role in advancing the field. Wang Xiao and Yang Cheng have published
multiple highly cited papers in related directions and have grown into promising young scholars in
the field of graph learning. Zhang Zhiqiang has successfully applied graph learning technologies
to real-world scenarios such as financial risk control, possessing rich practical experience. The
GAMMA Lab they established has significant influence in the field of graph machine learning and
has contributed to its development.

This book systematically summarizes the core theories and practical applications of graph
machine learning. It can serve as a practical guide for both academia and industry, as well as a
professional textbook for undergraduate and graduate students. It is hoped that this book will
become a bridge connecting academic exploration and industrial innovation, enabling more
readers to gain knowledge and inspiration in the world of graph machine learning and collectively

promote the development and breakthroughs in this cutting-edge field.
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