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Preface

Database and Artificial Intelligence (AI) can benefit from each other. On the one hand, AI can make database

more intelligent (AI4DB) by exploiting learning-based techniques. On the other hand, database techniques can

optimize AI models (DB4AI), such as reducing the complexity of using AI models and accelerating the deployment

of AI algorithms. In this special section, we discuss 1) how to exploit AI or machine learning techniques for

index design, performance tuning, query processing in database systems, and 2) how to utilize database and data

management techniques to make AI models more reusable and more tolerant to dirty data.

To promote the recent work on AI4DB and DB4AI, we organize this special section at Journal of Computer

Science and Technology (JCST). We received 20 papers from all over the world. First, the guest editors preformed

quick reviews and immediately rejected those of not sufficiently high quality submissions. Then, each remaining

submission was reviewed by at least three invited international reviewers. All the papers were carried out two

rounds of reviews, and the authors were asked to address all the major and minor issues in their submissions

during the review process. Eventually we accepted seven high-quality submissions in terms of clarity, novelty,

significance, and relevance.

The first paper “COLIN: A Cache-Conscious Dynamic Learned Index with High Read/Write Performance” by

Zhou Zhang et al. proposes a cache-conscious learned index that effectively supports insertions and addresses the

problem of unbounded query complexity. The paper presents the structure of the index structure, the supported

operations and an analysis of the model’s maximum error and the worst-case query cost.

The second paper “WATuning: A Workload-Aware Tuning System with Attention-Based Deep Reinforcement

Learning” by Jia-Ke Ge et al. introduces a workload-aware configuration tuning system based on attention-

based deep reinforcement learning. The paper designs a mechanism to classify workloads and then develops an

effective deep reinforcement learning algorithm to make the recommended configurations more suitable for different

workloads.

The third paper “Cardinality Estimator: Processing SQL with a Vertical Scanning Convolutional Neural Net-

work” by Shao-Jie Qiao et al. proposes a vertical scanning convolutional neural network for cardinality estimation.

The proposed approach first converts an SQL query into a feature map by considering semantic information in-

cluding tables, joins, and predicates and then trains the proposed neural network to produce accurate estimation

results.

The fourth paper “TransGPerf: Exploiting Transfer Learning for Modeling Distributed Graph Computation

Performance” by Song-Jie Niu and Shi-Min Chen solves the scarcity of training examples for modeling the perfor-

mance of distributed graph computation. The paper introduces a transfer learning based solution that exploits prior

knowledge from a source scenario and utilizes a manageable amount of training data for modeling the performance

of a target graph.

The fifth paper “Efficient Model Store and Reuse in an OLML Database System” by Jian-Wei Cui et al.

introduces an OnLine Machine Learning (OLML) database system that stores and reuses trained machine learning

models for new tasks. The paper develops an efficient reuse algorithm and evaluates the algorithm in two types of

natural language processing (NLP) tasks.

The sixth paper “Impacts of Dirty Data on Classification and Clustering Models: An Experimental Evaluation”

by Zhi-Xin Qi et al. empirically studies the impact of dirty data on two representative machine learning tasks,

classification and clustering. The paper presents the evaluation methodology and provides an in-depth experimental

analysis based on the evaluation.
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The seventh paper “Mixed Hierarchical Networks for Deep Entity Matching” by Chen-Chen Sun and De-Rong

Shen proposes mixed hierarchical deep neural networks for entity matching. The proposed approach exploits

semantics from different abstract levels in the record internal hierarchy and then utilizes a family of attention

mechanisms and a domain adaptation strategy to improve the performance.
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