
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20TAS-POD 
978-1-7281-6462-5 

2020 International Symposium on 
Theoretical Aspects of Software 
Engineering (TASE 2020) 

Hangzhou, China 
11-13 December 2020 



 
 
 
 
 
 
 
Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP20TAS-POD 
ISBN (Print-On-Demand):  978-1-7281-6462-5 
ISBN (Online):   978-1-7281-4086-5 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



2020 International Symposium
on Theoretical Aspects of

Software Engineering (TASE)
TASE 2020

 Table of Contents
 

 
 

 
 

Preface  ix
Organizing Committee  x
Sub-Reviewers  xii
Keynote Speakers  xiii
Sponsors and Supporters  xiv

AI for software engineering

A Comparative Study of Neural Network Techniques for Automatic Software Vulnerability
Detection  1
      Gaigai Tang (Harbin Engineering University), Lianxiao Meng (Harbin
      Engineering University), Huiqiang Wang (Harbin Engineering
      University), Shuangyin Ren (National Key Laboratory of Science and
      Technology on Information System Security), Qiang Wang (National Key
      Laboratory of Science and Technology on Information System Security),
      Lin Yang (National Key Laboratory of Science and Technology on
      Information System Security), and Weipeng Cao (Shenzhen University)

A Novel Data-Driven Approach for Generating Verified Loop Invariants  9
      Hong Lu (Nanjing University), Jiacheng Gui (Nanjing University),
      Chengyi Wang (Nanjing University), and Hao Huang (Nanjing University)

Defect Report Severity Prediction Based on Genetic Algorithms and Convolutional Neural
Network  17
      Shiming Guo (Hangzhou Dianzi University), Xin Chen (Hangzhou Dianzi
      University), and Dongjin Yu (Hangzhou Dianzi University)

RKC-H: A Rich Knowledge Based Model for Multi-Turn Dialogue Generation  25
      Feifei Xu (Shanghai University of Electric Power), Guanqun Ding
      (Shanghai University of Electric Power), Wenkai Zhang (Shanghai
      University of Electric Power), and Audrey Zhou (Shanghai University of
      Electric Power)

WLeidenRDF: RDF Data Query Method Based on Semantic-Enhanced Graph-Clustering Algorithm 
33
      Liu Yang (Central South University), Zhou Chen (Central South
      University), Yiqing Feng (Central South University), Zhifang Liao
      (Central South University), Zhigang Hu (Central South University), and
      Jun Long (Central South University)

v



 
 

 
 

Cyber-Physical System analysis

An Axiomatic Approach to BigrTiMo  41
      Wanling Xie (Nanjing University of Aeronautics and Astronautics),
      Huibiao Zhu (East China Normal University), and Shengchao Qin
      (Teesside University)

Real-Time MTL with Durations as SMT with Applications to Schedulability Analysis  49
      André De Matos (ISP, University of Lübeck), Martin Leucker (ISP,
      University of Lübeck), David Pereira (CISTER/INESC TEC, ISEP,
      Polytechnic Institute of Porto), and Jorge Sousa Pinto (HASLab/INESC
      TEC & Universidade do Minho)

Real-Time Trigger-Response Properties for Event-B Applied to the Pacemaker  57
      Chenyang Zhu (University of Southampton), Michael Butler (University
      of Southampton), and Corina Cirstea (University of Southampton)

Tracking a Ground Moving Target with UAV Based on Interval Type-2 Fuzzy Logic  65
      Yao Li (ZheJiang Sci-Tech University), Wenbing Tang (ZheJiang Sci-Tech
      University), Bochen Chen (ZheJiang Sci-Tech University), and Zuohua
      Ding (ZheJiang Sci-Tech University)

Formal methods, verification and testing for AI systems

Feature-Oriented Design of Visual Analytics System for Interpretable Deep Learning Based
Intrusion Detection  73
      Chunyuan Wu (Shanghai Jiao Tong University), Aijuan Qian (Shanghai
      Jiao Tong University), Xiaoju Dong (Shanghai Jiao Tong University),
      and Yanling Zhang (Shanghai Jiao Tong University)

Neuron Activation Frequency Based Test Case Prioritization  81
      Kai Zhang (Beijing University of Techn), Yongtai Zhang (Beijing
      University of Technology), Liwei Zhang (University of Chinese Academy
      of Sciences), Hongyu Gao (Beijing University of Technology), Rongjie
      Yan (State Key Laboratory of Computer Science, Chinese Academic of
      Sciences), and Jun Yan (State Key Laboratory of Computer Science,
      Chinese Academic of Sciences)

Rely-Guarantee Reasoning about Messaging System for Autonomous Vehicles  89
      Wenjing Xu (Beihang University), Yongwang Zhao (Beihang University),
      Dianfu Ma (Beihang University), YuXin Zhang (Jilin University), and
      Qian Xiao (Guizhou University)

Model checking and theorem proving

A Formal Proof of the Soundness of the Hybrid CPS Clock Theory  97
      Jianlin Wang (Henan University), Chao Peng (East China Normal
      University), and Zhenbing Zeng (Shanghai University)

Formalizing the Soundness of the Encoding Methods of SAT-Based Model Checking  105
      Daisuke Ishii (Japan Advanced Institute of Science and Technology) and
      Saito Fujii (DENSO TEN Limited)

vi



 
 

 
 

 
 

 
 

The Bouquet Algorithm for Model Checking Unbounded until Properties  113
      Shiraj Arora (Indian Institute of Technology Hyderabad) and M.V.
      Panduranga Rao (Indian Institute of Technology Hyderabad)

Probabilistic models

Characterising Probabilistic Alternating Simulation for Concurrent Games  121
      Chenyi Zhang (Jinan University) and Jun Pang (University of
      Luxembourg)

Learning Probabilistic Languages by k-Testable Machines  129
      Wenjing Chu (Leiden University) and Marcello Bonsangue (Leiden
      University)

Software Engineering

Automatic Tagging for Open Source Software by Utilizing Package Dependency Information  137
      Liu Yang (Central South University), Li Wang (Central South
      University), Zhigang Hu (Central South University), Yanwen Wang
      (Central South University), and Jun Long (Central South University)

Optimizing Transformations of Dynamic Languages Compiled to Intermediate Representations  145
      Robert Husák (Charles University), Filip Zavoral (Charles University),
      and Jan Kofroň (Charles University)

Software quality assurance

Analyzing Cryptographic API Usages for Android Applications Using HMM and N-Gram  153
      Zhiwu Xu (Shenzhen University), Xiongya Hu (Shenzhen University), Yida
      Tao (Shenzhen University), and Shengchao Qin (Teesside University)

Droidlens: Robust and Fine-Grained Detection for Android Code Smells  161
      Chenguang Mao (Soochow University), Hao Wang (Soochow University),
      Gaojie Han (Soochow University), and Xiaofang Zhang (Soochow
      University)

Measuring the Quality of B Abstract Machines with ISO/IEC 25010  169
      Cheng-Hao Cai (University of Auckland), Jing Sun (University of
      Auckland), and Gillian Dobbie (University of Auckland)

Metamorphic Testing of Code Search Engines  177
      Zuohua Ding (Zhejiang Sci-Tech University), Qingfen Zhang (Zhejiang
      Sci-Tech University), and Mingyue Jiang (Zhejiang Sci-Tech University)

Safety, security and reliability

A Language-Based Approach to Analysing Flow Security Properties in Virtualised Computing
Systems  185
      Chunyan Mu (Teesside University)

vii



 
 

A Multi-Strategy Combination Framework for Android Malware Detection Based on Various
Features  193
      Zhen Wang (Dalian University of Technology), Xiaoning Han (Dalian
      University of Technology), Weiqiang Kong (Dalian University of
      Technology), Yong Piao (Dalian University of Technology), Gang Hou
      (Dalian University of Technology), Masahiko Watanabe (CATS Co. Ltd),
      and Akira Fukuda (Kyushu University)

An Empirical Study in Software Verification Tools  201
      Mengmeng Jiang (Tianjin University), Xiaohong Li (Tianjin University),
      Xiaofei Xie (Nanyang Technological University), and Yao Zhang (Tianjin
      University)

AT-ROP: Using Static Analysis and Binary Patch Technology to Defend against ROP Attacks
Based on Return Instruction  209
      Shenglin Xu (National University of Defense Technology), Peidai Xie
      (National University of Defense Technology), and Yongjun Wang
      (National University of Defense Technology)

Formally Verifying Sequence Diagrams for Safety Critical Systems  217
      Xiaohong Chen (East China Normal University), Frédéric Mallet
      (Universite Cote d’Azur), and Xiaoshan Liu (East China Normal
      University)

The Scheme of Security Requirement Acquisition Based on Knowledge Graph  225
      Yu Zhang (Tianjin University) and Xiaohong Li (Tianjin University)

Author Index 233

viii




