ERYETI Y TENMRARSEZRE Vol.34 No.4

2024 4 H COMPUTER TECHNOLOGY AND DEVELOPMENT Apr. 2024

ETEREXFHFREKRBIEZERN %N

%Lg 17‘1&1,2,3,%5%_@';2,3 i,f%ﬂl }:T'- 1,2,3
(l.AFREIRRT HENFR WA TRZEFIR, LA dw 210044,
2. BEHBEKRE FNT BRI dw 210007 ;
EGHEKRE KEBELSEETERE b ki) 410073)

O OE BB R AR R I RN, O TR T RO — B, R 56 FR BB rh RO AR B
SIAB B e | G145 ] @Mﬁﬁ B SCHR AN S B S U R e T AR L — el B X R R D), LA R
MBS AR T (5 B BT JCA SOWIZ IR R . T B S AR G S R I 4 e TR RO A8 ST Y T A R el — ol R R A
1 DRSS 2 A Ay L 48 52 RN 1515 (GenGRR) L ik Pl 482 £ ] DG I ) ) — [T B SR 5 i - B Mk 4k 3k, Ak
LI S P 33 v BB R A L 45 1k R AR 2 A S 1 Ji P 06 2 O 5 ) 25 RS2 o i S 1 R SRS RHLS X6 b7
BT R 5 A 3% 20 26 B L A SE RN Tt A R 7 1l 7 3 5 360 0 24 g R 8 2 R /) — 350k, o 2 S B
A2 FREATIN, B e A L Bt S 0 R A L8 B IR 0 e A A iy BB U LA SR A B B AR .

SRR HE— B s Bl A K] R RSO 5 B S RO 5 - IR IR A4 5 e R L [R) 4 7 []

HE 425 TP301 XRRFRIZAS A X EHS:1673-629X (2024 ) 04-0007-09

doi;10.20165/j. cnki. ISSN1673-629X. 2024. 0002

Graph Repairing Rule Discovery Based on Graph Constant Conditional
Functional Dependencies

LI Jie'*’ ,CAO Jian—jun*’ ,WANG Bao-wei' ,ZHUANG Yuan'’*"’
(1. School of Computer & Software ,Nanjing University of Information Science and Technology,
Nanjing 210044 , China;
2. The 63rd Research Institute ,National University of Defense Technology,Nanjing 210007 ,China;
3. Laboratory for Big Data and Decision, National University of Defense Technology ,Changsha 410073, China)

Abstract : Data consistency is an important part of data quality management. In order to improve graph data consistency,a lot of data de-
pendency theories in relational database have been introduced into graph database, including graph functional dependencies, graph
association rules and so on. Graph repairing rule is a newly proposed data dependency rule for graph with powerful repairing capability ,
but there is no effective mining algorithm yet. In order to automatically generate graph repairing rule and improve the reliability of graph
data repairing ,a method called GenGRR is proposed to transform graph constant conditional functional dependencies into graph repairing
rules. By using the graph pattern,the isomorphic subgraph is matched and mapped into a node-attribute two—dimensional table,and the
error pattern is extracted from the corresponding attribute field in the table to transform the constant condition function dependency into
the graph attribute value repair rule. The graph attribute supplement rules are generated by deleting the nodes and contiguous edges of
constant condition function dependent on RHS in graph mode. Based on the maximum common isomorphic subgraph,the consistency of
the repair rules of the generated graph is screened and verified. It is tested on multiple real data sets to verify that the graph repair rule
generated by transformation has better repair effect than that of the graph constant condition function.
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Lo, =(0,, X,) —(0,, ¥,) JHQ Q5 0,
KRAIERM T R Q, 4678 gt o, 5 0, WIER
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(1) For X, T3 EEAAF T GRRy, 5 g,

(2) 9, = (0, X) (0, 7)) ;

(3) 9, = (0, X,) = (Q,, 1))

(4) Q. = findcommon(Q,,Q,) ;

(5) IfQ, k=

(6) IfX, = X,&&Y, # Y,

(7) Put {g,, ¢;f N3

(8) EndIf

(9) End If

(10) End For
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% 45 #E 2 ( Precision ) 18 4 3 ( Recall ) 1F J ¥
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Recall = ‘ VE ‘
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AR AL B S LI 5 30 s
Precision = W (2)
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WA 3 AL VPAL B % {631 GenGRR : (1) 5
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] ( Graph Association Rule, GAR) "' GRR (% T GFD
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FERN (S-GRR)

K2 AR

FB15K WNI8RR
approaches

Precision Recall Precision Recall

GFD 0.411 0.415 0.263 0.348
GAR 0.905 0.230 0. 640 0.134
GRR 0.713 0.620 0.585 0.533
C-GRR 0.610 0.161 0.683 0. 105
S_GRR 0.803 0.459 0.531 0.428
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