013 F2EFRREAN 2015 F2EF BRI hERBREHEHT

- s, Mo kB A
B H = ik 5 UEE B
(Ruanjian Xuebao) 2023 %3 A
H &
AEFREMNEBREHRATH
ﬁﬁﬁ/nf@ﬂﬁiﬂ lﬁ}ij{—’gﬂ)ﬁ T rrrrrrrrrrr #i,l 7%7 7%%/‘%\ %;,;_Z—g]j(ﬂ}-‘r (1007)
ﬁmﬁu XTE%UH@;EEFE@@E*%E:#jL ‘3%’1{‘ .........................................................................
......................................................... %‘ s &7&’%’ > 7k ’Hi% ﬁ’-']‘;@ (1010)
ﬁml}%é@:l@ E/J Apache 1oTDB %@Eﬁﬁ,—iﬂ ...........................................................................
......................................................... ﬁiif )| ﬁlz.;@ E el ;g:@gj:‘ i}%?\, (1027)
ST Z A B2 BB R A AT J7 18 weeereeereeereereeenes ‘ & A E4HE (1049)
?FﬁfﬁﬁﬁlJE’JHTf?i&ﬁ)ﬁiﬂ)”'ﬁiﬂ ----------------- T B i IRE FRH (1065)
TBL'-L)” ZJ_‘M:I m*%ﬂ:l] 'TZIKILE@EE/] F]J ﬁﬁ-*ﬂef ...........................................................................................
.......................................................... WJ‘ ,1% iz':& 2 o T’J‘E//( ﬁ’Z‘FH (1087)
T 16 S50 06 S 102 4 25 7 - B BALYE +ovvsres e s
.......................................................... TRAE4E ?#’7%}"\ f/{r\ # 1{‘: T (1109)
LT IR 2 > IR B s B B A I s e S #RE A %%ﬁ (1126)
%Tﬁfﬁjﬁﬁﬁ%ﬁf’*ﬂﬁ%]ﬂﬁﬂzEPIU%E%?K%71‘ i:' .................................... ﬁ&*;}-\ 7]‘ $
# M EAF F X K A Z v 3 2 Louis Alberto GUTIERREZ (1148)
H%;B%jj ﬁj‘” 1?"14%?@ ............................................................... %,} B ;)"ﬁ-i‘ (1168)
@Eﬂﬁ{jﬁ'& gﬁ*ﬁmﬁﬁﬁ{uﬂaﬁmtéﬂzﬁﬁﬁﬁuﬂ- ...................................................................
.......................................................... ﬁ,);gﬁ]/;%_ g*}z‘ g A £ Z%};;l;ﬁ i]/—r‘[’?& (1193)
ﬁmﬁﬁikﬁﬁﬂ‘lﬂﬂﬁxﬂﬁgﬁﬁ{%yﬁ%’f R L LR EECIE LU
........................................... g‘lj,% ;}—_%% B Gl / : 3t ﬂ. FB (1213)
T 6 K S8 T 10 507 5000 B -5 8 S S oo ” 5 R ARILT AHE (1236)
ﬁd“%*iﬁ?ﬂf jjlfl%ﬂ’]%ﬂﬁtl’%]%%?ﬁﬂ ................................................................................
............................................ )i % 1) /)8 ;jd’_ N > = gﬁﬂi&tlﬁ F X, (1259)
Eri/\‘rﬁ/]#}ﬁf‘ﬁHQ%J:E’]ﬁ:]ﬁﬁjg%ﬁ/Z ............................... FEA ETEA- (1277)
T8 VN N BE A CRAF (1) PR T8 M P WA SR A e 7 REE FEHA (1292)
P
BT XCEAS B (1) Bash ACHEREAE % T A rEE ERF (1310)
FRUE A N B 22 AT TT LR weeereeeeeeeenenens s
CRFA IR BEE ORME Ot & KA Fih KEFE (1330)
RIASI S A TR 8
TR EN B A SR TR BE LLAL -evevereeeeees i F SR B4 (1365)
KIEERA
iﬁﬁ%m'ﬁi%ﬁﬁﬁ .................................................. * KB TEA= (1396)
FELILH%‘F:‘[&'TJ\ k{t%?fﬁlﬁﬁ/{ .................................................................................
.......................................................... 51'1 77:\"1‘&;& s g.k,k_;/\ E%Jé (1425)
zmkzrﬁﬁ¢ﬂgm1#ﬁﬁmwﬁﬁe~% ¥ Wk K (1451)
HEILMESEER
ﬁ+rm&mmﬁnmﬁmﬁgm ----------------- 2 7 A i ARNF (1470)
S EQQ’JH’JTikEH%IT%ZTE/\%EEﬁﬁA -------------- Ak IR (1491)
f@rﬂﬁg BRI TT I oo, KA T A WEFH  FIESL (1512)
CIRAF AR BRI oo L (H=)

HAEKXSE: CN11-2560/TP*1990*m*16*518*zh+en*P*¥70*2023%25*2023-03



Journal of Software Vol.34,No.3  Mar. 2023

Contents

SPECIAL TOPIC ON BIG DATA GOVERNANCE: THEORY AND TECHNIQUES
1007 Preface
DU Xiao-Yong, YANG Xiao-Chun, TONG Yong-Xin
1010 Construction and Optimization of Co-occurrence-attribute-interaction Model for Column Semantic Recognition
GAO Shan, YUAN Wan-Zhu, LU Wei, WANG Lan, ZHANG Jing, DU Xiao-Yong
1027 Physical Metadata Management in Apache IoTDB for Aggregate Queries
ZHAO Dong-Ming, QIU Yuan-Hui, KANG Rui, SONG Shao-Xu, HUANG Xiang-Dong, WANG Jian-Min
1049 Comprehensive Error Detection Method for Multiple Types Errors Based on Multiple Views
PENG Jin-Feng, SHEN De-Rong, KOU Yue, NIE Tie-Zheng
1065 Time Series Data Quality Rules Discovery with Both Row and Column Dependencies
DING Xiao-Ou, LI Ying-Ze, WANG Chen, WANG Hong-Zhi, LI Hao-Xuan
1087 Interpretability of Entity Matching Based on Pre-trained Language Model
LIANG Zheng, WANG Hong-Zhi, DAI Jia-Jia, SHAO Xin-Yue, DING Xiao-Ou, MU Tian-Yu
1109 Secure Multi-party 6-join Algorithm Toward Data Federation
ZHANG Yuan-Yuan, LI Shu-Yuan, SHI Ye-Xuan, ZHOU Nan, XU Yi, XU Ke

1126 Cross-source Data Error Detection Approach Based on Federated Learning
CHEN Lu, GUO Yu-Xiang, GE Cong-Cong, ZHENG Bai-Hua, GAO Yun-Jun
1148 Decentralized Federated Learning Framework Based on Proof-of-contribution Consensus Mechanism

QIAO Shao-Jie, LIN Yu-Feng, HAN Nan, YANG Guo-Ping, LI He, YUAN Guan, MAO Rui, YUAN Chang-An,
Louis Alberto GUTIERREZ
1168 Survey on Contribution Evaluation for Federated Learning
WANG Yong, LI Guo-Liang, LI Kai-Yu
1193 Jump Filter: Dynamic Sketch Design for Big Data Governance
FU Peng-Tao, LUO Lai-Long, GUO De-Ke, ZHAO Xiang, LI Shang-Sen, WANG Huai-Min
1213 Dynamic Data Protection System for Open Big Data Environment
TU Yao-Feng, NIU Jia-Hao, WANG De-Zheng, GAO Hong, XU Jin, HONG Ke, YANG Fang
1236 Research Progress on Distributed Matrix Computation Systems for Big Data Analysis
CHEN Zi-Hao, XU Chen, QIAN Wei-Ning, ZHOU Ao-Ying
1259 Knowledge Hypergraph Link Prediction Based on Multi-granular Attention Network
PANG Jun, LIU Xiao-Qi, GU Yu, WANG Xin, ZHAO Yu-Hai, ZHANG Xiao-Long, YU Ge

1277 Community Search Algorithm on Heterogeneous Information Networks Based on Attribute Fairness
QIAO Lian-Peng, HOU Hui-Wen, WANG Guo-Ren
1292 Fast Surveillance Video Retrieval Model Based on Tolerant Training and Privacy Protection

QIN Hao, WANG Ping-Hui, ZHANG Ruo-Fei, QIN Zun-Ying
SYSTEM SOFTWARE AND SOFTWARE ENGINEERING
1310 Bash Code Comment Generation Method Based on Dual Information Retrieval
CHEN Xiang, YU Chi, YANG Guang, PU Xue-Lian, CUI Zhan-Qi
1330 Survey on Open-source Software Supply Chain Security
JI Shou-Ling, WANG Qin-Ying, CHEN An-Ying, ZHAO Bin-Bin, YE Tong, ZHANG Xu-Hong, WU Jing-Zheng,
LI Yun, YIN Jian-Wei, WU Yan-Jun
PATTERN RECOGNITION AND ARTIFICIAL INTELLIGENCE
1365 Review and Performance Comparison of Deep Knowledge Tracing Models
WANG Yu, ZHU Meng-Xia, YANG Shang-Hui, LU Xue-Song, ZHOU Ao-Ying

DATABASE TECHNOLOGY

1396 Survey on Data Pricing and Trading Research
JIANG Dong, YUAN Ye, ZHANG Xiao-Wei, WANG Guo-Ren

1425 Approximate Continuous k Representative Skyline Query Algorithm over High-Speed Streaming Data

Environment

ZHU Rui, SONG Fu-Yao, WANG Bin, YANG Xiao-Chun, ZHANG An-Zhen, XIA Xiu-Feng

1451 Optimization Method for Storing Massive Small Files in Multi-modal Medical Data
ZENG Meng, ZOU Bei-Ji, ZHANG Wen-Sheng, YANG Xue-Bing, ZHU Cheng-Zhang

COMPUTER NETWORKS AND INFORMATION SECURITY
1470 Survey on Blockchain-based Internet of Things Authentication Mechanisms
CHENG Guan-Jie, DENG Shui-Guang, WEN Ying-Ying, YAN Xue-Qiang, ZHAO Ming-Yu
1491 Public Auditing Scheme for Industrial Internet Data Based on Smart Contracts
LI Tao, YANG An-Jia, WENG Jian, GUO Zi-Fan
1512 Method of Discovering Regional Network Border
ZHU Jin-Yu, ZHANG Yu, ZENG Liang-Wei, ZHANG Hong-Li, FANG Bin-Xing

©Copyright 2023, Institute of Software, the Chinese Academy of Sciences. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system or transmitted in any form without the prior
written permission of the Institute of Software, the Chinese Academy of Sciences.





