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Research on Fusion Optimization Method of Heterogeneous Data Dictionary in Grass-roots Social
Grid Governance

WANG Qing, YANG Wanzhe and ZHANG Cong

College of Information Science and Engineering, Northeastern University,Shenyang 110000, China

Abstract Data dictionary(DD) is an important part of the database system design content.and it is a collection of data lists that
describes the attributes,composition and structure of the data in the database. In the development process of some general-pur-
pose information systems, designers and developers often encounter the problem of how to integrate and optimize existing hetero-
geneous data dictionaries. Due to the lack of industry data standards or business scope limitations. these existing data dictionaries
differ significantly in data representation definition,data composition and structure design.,but their data content is highly conver-
gable. It takes a lot of time and resources to manually maintain a converged data dictionary. Based on the business background of
grass-roots social grid governance, this paper aims at the pain points of heterogeneous data dictionary fusion in the development of
grass-roots social governance promotion digital application,and studies the optimization methods and related technologies of he-
terogeneous data dictionary fusion. The methods and techniques of data dictionary fusion are designed, which consider the com-
pleteness of data information and the integrity of data structure,such as semantic deduplication and disambiguation,keyword ex-
traction,similarity calculation and table structure fusion. Based on the experimental verification of data dictionary fusion optimiza-
tion of grass-roots social grid governance business, the fusion efficiency and effect are significantly improved compared with the
traditional data dictionary fusion method.

Keywords Data dictionary.Database design, Edit distance,Similarity calculation.Grass-roots social grid governance
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Table 1 Example of data dictionary
55 #HE T 4 AR HAE AR L& AT K E i/ 5k %
1 & it 5 CARDID Varchar 30 7 & 1 3E 4 A9 R 4F 4 GB 11643
2 IE % A ID_TYPE Varchar 10 £ Y H LA A& GA/T 517
3 AE %A PEOPLE_TYPE Varchar 2 2 01 HEAT 023 AT 03HAAD
4 ¥4 NAME Varchar 100 £
5 51 SEX Varchar 2 = S R4 GB/T 2261.1
6 PTG #aE RESIDENCE_ADDR Varchar 200 2
7 SE R JE INHABITED_AREA Varchar 20 £
8 W B BIRTH_DAY Date P B A“YYYY-MM-DD”
9 H BIRTH_PLACE Varchar 200 2
10 K & NATIONAL Varchar 10 pd % H B 4E & GB/T 3304
11 B PIC Longblob £
PRAE PIAFAF B 2Z 0], B — A 45 SR 7 L) — A A R I
2 HHXTIIE

2.1 XABEWEXFIE

B < M 2 18] 19 A AL BE T 30 2 MO0 5 Ml il 45 A 2 o i —
ANEEHA . 2011 4 Huang 02T —Fh45 & NLP $ AR
A TF-IDF 535 (1 SCAAH L BE & 5 5 2012 4F Li S0 2
T — i B 1) SR SCAS AR EE T8 )5 452013 4F Zhan 40
P T — 2238 A AU 3 5 A 0L BE A9 7 9 s Wang 20
P T —FhEE T LDA BB 1 SCAAH L RE T8 5 15 2015 4R
Zhang ST T — Fh 36 T SR GB 5 A 50D 35 15 B 09 S04
AARLEE TS )y 52019 4F Ji B0 AT X A SCA BT R R AE 42 1
TR SRR
2.2 RUHEFAREHEXABRALZE

Synonyms J&— /T 19 o 3G SO T HAL 78 h St ik
2 I b AT B ORTT  TR-TDF Gl J5 -3 SC RS 99 %) B3k
J& NLPCH SR 15 75 4 B U R 1B 22— 3150 30K o G
] f A i SFe B SCRY () O e T

2014 8 G T 2N B BUE (DD R 4E T TD-IDF 12
P8 X e A 4 BB A 13 D7) 52018 4F F AR 7R TF-IDF 8 3% E 5
AT AE W15 448 B B, R Levenshtein Hi 5, &
% B2 K Vladimir Levenshtein T 1965 4F 3% i i, H.

A fe /0 G B4R AR OB s Frederickj Damau #2 H 7 28 i Lev-
enshtein 1 & ) Damerau-Levenshtein H5&5 ., il A T H e #1F
X 2 S (0 B i L0

3 HEFHMAEEMERBMEMUER

3.1 6] ik

4 58 S R O I A CRVBOE T B, B AT 45 B il 23k AK
P57 e K FE M 18] B 6 R ALAL , B AN 38 1 T4, 3o 4 4l o g
JEAT AT A T 38 2 HE 25 R 36 BN F (0 B b R G T F &
R I8 8 W AR A . B 5 S R b B MR R A B I S B
T 44 Bk B T SCAR R RO 02 2 RO I B A I
A E BCE IURY B AN S A RO B R R R ME R

AR SCHY ST bR 2 A0 el oo 280 3 S S0 RCHE 7 B AR B4
B 2 JE] Y A AL, DUE A S R RO L R B
UANS EX w e i i i i &
3.2 MEMHEREN

Pl 125 T 3R )2 A 2 A A B AL 500 S S ) A O v
FOED Y B AR R S5 M AR N B AR Ar S 5 AN AR L J
i\ SCPF e A B 7 SRR T AL PR B B SCRRAE 2
B A ARLRE 5 B T
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Fig.1 Fusion method model of heterogeneous data dictionaries in grass-roots social grid governance
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Table 2 Toolkit and manual comparison of word similarity

W1 i 2 Synonyms AL &
A EF 0. 900 0.855
% RE 0.892 0. 980
ik i by 0. 649 0.960
I H B 0.881 0.737
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Entity relationship diagram(E-R diagram)
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Table 3 Experimental dataset
HOaE & TR HE FHEHBE
A 87 1176
B 17 328
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Fig.4 Weight removal,disambiguation accounted for the
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Fig.5 Proportion of different keyword extraction methods
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Table 4 Keyword weight example based on TF-IDF algorithm
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Table 5 Coarse classification of data dictionary
A b ¢ d e
I 12 12 13.5 7.5 17
g 6 6 7.5 14.5 17
h 6 3 7.5 13.5 17
i 9 9 4.5 16 17

j 15.5 15.5 15.5 14.5 6

P 6 o 5 it 2 ) AR DL Bk 20 A
Fig. 6 Distributions of the number of similarity between data
dictionary tables
4.5 HIRTFHMSHE
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SETl oA T B 28 T O 4 MR A GBI - o B R S A G
FMT 6030 1 I ALEE L), FE ORI S AR AL BE L AR B0 T 5 45
Rk 6 o). Ha.g e Z AR RLEE S0 W]

6 Bl AN sy 2k

Table 6 Fine classification of data dictionary
a b c
g 4.5 145 7.9
h 9.3 14.5 .
i 8.5 15.7 3.1

4.6 HIEFHEE

BETHBAS WHMLUE TSR LE 6), H AR
BEAE A 4.5 0 3.1 XF o 1 B 7 B e 4% 1 T H0 R A AL dE
AT 7 I 2 B R - 4 T SR NG 5 ISR 19 T A 9 25 R AT )
Vb, 5 A YA B KT B R AT SR IRl 2K
WFIE E-R ERLAME 7 s,

K7 HdE gk E-R RS

Data dictionary table E-R diagram fusion

Fig. 7
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Fig.8 Comparison of fusion efficiency under different thresholds
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Fig. 9 Data dictionary fusion efficiency comparison
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Fig. 10 Data dictionary fusion accuracy comparison
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