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Preface

With the advent of a wide spectrum of recent applications, querying large het-
erogeneous information networks (HINs) has received a great deal of attention
from both academic and industrial societies. HINs involve objects (vertices) and
links (edges) that are classified into multiple types; examples include bibliography
networks, social networks, knowledge networks, and user-item networks in E-
business. An important component of these HINs is the cohesive subgraph, or
subgraph containing vertices that are densely connected internally. Searching
cohesive subgraphs over HINs has been found useful in many real-world appli-
cations, such as community search, product recommendation, and fraud detection.
Consequently, how to design effective cohesive subgraph models (CSMs) and how
to efficiently perform cohesive subgraph search (CSS) on large HINs has become
important research topics in the era of big data.

The main purpose of this book is to thoroughly survey the recent technical
developments on efficiently performing CSS, in view of the fact that many real
graphs are usually large HINs. To have a whole picture of reviewing these works,
we classify them according to the classic cohesiveness metrics such as core, truss,
clique, connectivity, and density. Meanwhile, since the bipartite network is a special
representative type of HINs that can often be processed in a special manner, we
also classify HINs into two categories, namely bipartite networks and other general
HINs (that are not only customized for bipartite networks). To review these works,
we extensively discuss the specific models and their corresponding search solutions.

Moreover, we analyze and compare these CSMs and solutions systematically.
Specifically, we first compare different groups of CSMs and analyze their common
features and different features from multiple perspectives such as cohesiveness
constraints, shared properties, and computational efficiency. Then, for the CSMs
in each group, we analyze and compare their model properties (e.g., parameters and
constraints) and high-level algorithm ideas. Note that since the bipartite network is
a special case of HINs, all the models developed for general HINs can be directly
applied to bipartite networks, but the models customized for bipartite networks
may not be easily extended for other general HINs due to their restricted settings.
Besides, we point out a list of promising research directions in this field.
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viii Preface

We believe that this book does not only help researchers to have a better under-
standing of existing CSMs and solutions but also provides them interesting insights
for future research. Consequently, the book can be used either as an extended survey
for researchers who are interested in conducting research on cohesive subgraph
computation over large HINs, or as a reference book for postgraduate students
who are learning courses on the related topics, or as a guideline book for industry
engineers to solve real problems using CSS solutions.

Organization The book is organized as follows:
In Chap. 1, we focus on providing the necessary background of CSS over large

HINs and giving an introduction to the research field to highlight the popularity
and applications in the topic of CSS. More specifically, we first show a list of
example HINs (e.g., DBLP, Facebook, and Yago) and typical applications of CSS
over HINs (e.g., fraud detection, community search, product recommendation, and
biological data analysis). Then, we discuss the challenges of conducting CSS over
large HINs. Finally, we make a classification of existing works according to the
classic cohesiveness metrics (i.e., core, truss, clique, connectivity, and density).

In Chap. 2, we aim to present the preliminaries of performing cohesive subgraph
search. We first formally introduce the data models of HINs and bipartite networks,
and then we review typical classic cohesive subgraph models on homogeneous
networks, including k-core, k-truss, k-clique, k-edge-connectivity component (k-
ECC), and the densest subgraphs.

In Chap. 3, we extensively introduce the five groups of CSMs and solutions for
the bipartite networks, which are core-, truss-, clique-, connectivity-, and density-
based models and solutions.

In Chap. 4, we extensively introduce the four groups of CSMs and solutions for
other general HINs, which are core-, truss-, clique-, and density-based models and
solutions. We also review one model that is not covered by the groups above.

In Chap. 5, we perform a thorough analysis and comparison of different CSMs
and their corresponding solutions on bipartite networks and other general HINs,
respectively, by highlighting their advantages and disadvantages, such as analyzing
their computational complexities and application scenarios.

In Chap. 6, we review the two groups of works that are highly related to the
topic of our book, which are CSS on homogeneous networks and HIN clustering.
In particular, for the first group, we mainly discuss the representative works of five
CSMs on conventional homogeneous networks.

In Chap. 7, we discuss several promising future research directions about CSS
over HINs, including novel application-driven CSMs, efficient search algorithms,
parameter optimization, and an online repository for collecting HIN datasets, tools,
and algorithm codes, which can provide researchers with some good starting points
to work in this area. In addition, we draw a brief conclusion for the book.
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