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A Method for Automatic Schema Matching Using Characteristic of Data Distribution
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Abstract Schema mapping has been a basic problem in many application domains, such as data integration, data ware-
house, E-business. This paper introduces a schema matching method called SMDD which is based on neural network.
By analyzing the characteristics of data distribution, SMDD automatically fulfills the task of schema mapping. It can be

used independently or combined with other schema mapping methods to improve the accuracy of schema matching from

the view of data contents.
Keywords Mapping, Match, Neural network, Schema

1 5"

B FARBE RIFFIEROBBERCERBEE .
X RBAEE XML, HTML 46) R RS 28 8 & B R R
MEERR. TARNBERLERINEEREREE LR
HWBRTEA TR Z E 8 E A X R, BT AR LA,
BALRENRANEFRECRAEBRE - BECE B
FRFEFENATRGOEREG, S, ERECES, A
BACKHEARRRBERR R SHE R 6 AR5
R, USSR SR RBE BB A B AR TR S AT,
WEANEALREARRE B REZ MNBER .

AANEAL R TEDUAT(GRER REFZAR
X DBAYE X AR, B RO EEH . BEERER
Hoit o8 B MBI K, T AL E 2 BV B3R M
MEERS. pl,X(1P5IRTREERRESRFRE
ARNGTE) WEBEERBIE , R AR TWER R 40 NS
PE3t &K 27,000 MR (BIXRERFHRIE) , ZI A
fRREG T BNREBEEFZARNS S, EXTRZ
BRI XEME 12N - UL,

AR, B UT AT A O %4 B B AY A oF e Bl 1 R R 32
BT EEXE, HB T B e E N ATRMR AT AT
¥. Cupid” G54 T BRCAMSHILE, 2—MHRHMES
PCAC k. LSDP By B GLUE F BB (S B F¥iE &
Hifs B B LR IV B AT LR, FT W45 R VTR

HRABRE KB TFIISEHER, SEFORET —FMET
AR EARA RS ® SR ERR AN RS A A, 3
Wit E AL RERAREXT H. COMATRELT —f
FHAFEOERCEY G, B CRBES T ETRRE
B BB LR, %%,

B TR RS A R R R T AR HRIE S
BLoRAE KRS RS & EEANA T BIEFRMELE R, Xt
BIEAEFIRHNAR. ACELTERTRASEH
BB AR, P AR RBITheE B T —
Fh B F 3038 4 2 15 AR AE BB L A 5 3 SMDD (Schema
Mapping method based on Data Distribution) , # 7 # BE R
SR AT N TR TRy 004 78, A B T BB
BRAERALLRSER BRELENRE.

2 SMDD #XLE 7%

BAMBALE S EAERATRABN TR, PHEA
7 PR i T AR W 3 B S8 B OUY . AR IR RC R
B FRER M E R MR IO R 2 A1F SRR BE RS
X RIS B AR R L R R R A R4
Bl R M 2 PR B RT3 S B0 R TR A9
feBE Sy, MR ATC R R R T — MUF R REE

SMDD J i £ FE B X% B A B ERHEATE,
MR RS BRI B4 S EH AL W EMN W T iEs
{217, SMDD i it 5 AR TR BT 0 & BB I - T R 4E , U

. 85


http://www.cqvip.com

2 R E RN Zh Ak i RA A SR S R TR
A AT R 2 A B BLBE , B4R L R P AR B

B 1%RT SMDD S RERET#, TEERFERR
RS RHE R B A R E A B K W2 R TR
TR ACEME R EERERSES DR,

HR— R A AL R B . SMDD I RS 2
BRBEBER S, PREATR A EHBSZELH, 2R
SR, EREE SRR .

R SHERIEE BRI, SMDD HARKH LS
ARMBERSRE R RIS MEIHRRE L. 2
¥ M HERERRABEREMOUEBESEGE, AR
KEBPBERE.

HE $iE %M
sopm | 0 %R AR Ik BE
5, o §- b 2]

Bt
HBR% |

gg SrAKFIE ) 1 g
HER HIER " HIARE | R
Ei;i}‘—* w ol N

A1 SMDDMRAILAITE

Vi
“F%

W= VG 2ME%. SMDD 4+ B = BRI LM%,
HRA ORGSR, B BP £ I W HER EERITHH,
WA A E LR N AR R ME, RERHKC. £
VIR ERE B EM YRR K.

FWASHETRACE. A AERRSFEREER
S, PEEEITTR MBER S RIE B B AL IR
IR, HRBARRSEIER S P&FEHMEE.

$RE  BEMERE TR XHE R RERY, A s
.

2.1 RREESHRERR

SRR S (3 S) P EMEAITE o ,SMDD %
ﬁ?ﬁﬁ%&uﬁm#ﬂl# Bﬁ?fﬁ?ﬂlﬂ n MEBEB R ={ri rus
oor ) FEBR B EE R R 23k 3 R #AT R RUE, UE BB
EABREIERE. B, X FHRMERTE, B 1w = max
(R) » i =min(R; ) , SMDD # 554 X 18] [ 7 » 7o JF S H N
AFXIE Assk=1,-, N, T HIEE B /DX E] A HEIE
§ﬁ$ zu EBRBAB AR R, 2R X =[Ili sy Z2iv "y
zw JTOEEH SO, 1 X:i= [I’u ’ I'z.' s T ITHER
Sy MTEBETER, TRHBEEH R PHRBRHR
Zu  EESTRB KB N A 2w, B B KB/ K KHE
5, £ RBAB R AE W B X B X,

2.2 StER R

SMDD fIERER R AL BER S WL ER
K, HEEBRMAREC, HEFEREDL 6, i=1,2,,
M, 5 0RRHEREX. 5X, ZEMEKKER:

8Xis X)) = 2 (Caa—zy )2

WiE3.1 SHERERERARE,

Stepl HMEMAMEAR—A,BP
G=X;, Vj61,1=(j|j=1’2""’N0)
K, C RBERENo HBANEREE.
Step2 ERA{C 1€ hERD|I—XTH R
« 86 »

D000 http://www.cqvip.com|

AG ka)=vrlI}£2,A(C:; SCCOMBERES GG
HH,AC;,C)= mind(X;,X;).

X,€C,

x;eq
# C HAC, MG,
1 i WIEPRER T PEREL BP I=1\{i}, H|I|=2#{,
KILIHH, BUHEET 2,
BARMESE 6 BRAEBRNBERZKE, EBEE
{Cili=1,2,-, M}, RAAFEET R E PO {a
=1,2,++,M},i=1,2,,M,

Step3
Stepd

Step5

RAPiac,
(=12 M)

&
HEAR X,

B 2 SMDD H)=ERImH2MELH

2.3 &SR

VNGB EREHN B, REER=ZRIRHZM% NN,
BREPL{c|i=1,2,- , MMERVIZGREZR, I8 BP %3
Wik R BT, RS R A E IR, LSRR
KB, BRIRAE G, 23 NEHHEME T ML
TRAFR—I %K.

pln, M FERE=MTMAY SAEMEET KN =Z2R0
B2 R%, BRIRZ A 6=0. 005, % F C BHELEHL
WAMEQO.2 0.4 0.OT, HENZHHAEHE BRER
1 0 0 OT, MAEERHAMMWEHO.95 0.05
00. DT, R 2 P 4% 4k S 5 AR 71 300, S b VA0 4 2% R AR B A,
H, EFRZBBOFEE Eo /M TREHME ¢ AL,

%32 SMDDHH) BP¥EIHE
Stepl WEAEE L MIAYS HAMREVSUEM Mg
BTS2 R ZRE NN M REREER
BB . WRABHEERE Wi =[wy I =0;W;
=[wy Iuxu=0. P, W, HRAR 5B E 2 8 B
HIERE, W, HRE 5% B Z R MAUEER.
ﬁﬁl‘ﬁlﬂ‘io BEARNERRN Yo, Yo=c,i=,1,2,-,
M, net, #l net, FHNBEMBMEENBWARR,Y,
MY, FRIBEARHEENBHER. AL
HNABENRALEEHATHBERE. B3N
SMDD 3R FB &9 3 7% sR ¥ 4% .
net, =W1Y, ,Y1= fi (net1)
net, =W.Y1,Y:=f2(net)

yi+1

Step2

0 X

-1
B 3 y=tansig(x)

REHHEMBE 6. d HHBEWN, 8 & KRR
EO

Step3


http://www.cqvip.com

8:=d=Y) * f2(net;),6=WE&; f1(netr)
Stepd HERZEBEERE.

JE _ 3E _

aW - alYT’aWZ - &YII‘

Stepd BIERMEERE. » HAFBENGEMEBELKE
ARSH G AN EER. o AHBE XK ELHES
Emm‘u&%ﬂﬁfﬁ%&kﬁﬁ*ﬁﬁj’ﬁﬁ,

AW+ D =—p o5~ aW +aAW ®GE=1,2)

2.4 WETRBOE

XTI Sz , SMDD FI FIRFAE [ B4l B 28 R B X 5
R o FIASHNESBEEH, £ RBES IR X W
SREHEMANIERR X' 5&REFOHMLE.

SMDD 1REHH B 45 R 10 i P e kg . SMDD X
FrELT POR L % .

BORAERE M SRR ARIE B BOMCBE T AR, &
A BARE TR SRR BB ST

A PSR NS U RIE [0 B A LB R,
BHEXTHARENSESHE 0 WX KR RGBT,

2.5 ERERRER

SMDD R A F 7735 B BV Be R 8 » 300 AR 48 A P it
DCRESE R0 R B B o IC AL RSO P40

LR ERBBRAEE R FRPHRENBRNES D

B4 PSS LERIEH MBI LB R

E4RATHRSHHORFNRS D SLHFIERKBINR
HROWEXR. FIEGESERTELRMERENHE
R EEBRIREFRORES, BENHNEEEEL SR o
XZIE. Hlm,H

F-Measure(a) =

[B]
(A—a) * |[A|+|B|+ax* |C|
(0<e<XD) o=0.5 i, RAEE BRI ABRNELRSEHE
ZRRFEEN.

3 X8

RA1H SMDD J5k b7 TR R B b 0 B SRR
AERES, UERARMITRGR.

KT RA WA T AR X R BB EHITEER R,
SRNERBARR S BRI S, . SMDD il FIFFAE R AR5
AR S, HER4S T E age.major, score, Student-score., sex
(REBPHRID TG BB L O £ B 1 R0
B, RGN R EREVLIHR 100 N BEET, B 14N 8
(N=8)1FKE, G HENFHRESE, A 5 B,

BREREE RS RTE 7 8 =0.3):C, ={age},
C:={major},C; = { score, Student-score}, C; = {sex}, HF
d(student-score, score) =0. 113<C& , AR —2&,

FIF Matlab LA M 2R % TR, R INAE 2 FTIRK
=R BPHER%, AP AY A L=8,REN A H=
12,595 5 M=4, 2 T REM 7=0.9, SR WK a=0.05,

| ENgEg) nnp.ﬂwwmip.coml

WREBAN 0. 005, BN LREHRME 6 Frx. B7H
SMDD #ER B BB IR S, a9 ¥4 B # S_score, Faculty—
name,S-sex WHIES HHREE T E, 24 M2 METHB
HERRY.Y..Y,, BEFHAEXFREG=0.8),718H
SMDD IEAE45R, iR 1 i . BURESBALHEERNIT

Z | i i !
1 2 3 4 5 6 7 8 9
A5 MERS HHSRERELFASITESTE

Performance is 0.00486846,Goal is 0.005

3

4
2
=] gl
gm
2
a
g\o
(2]
‘0"0_’.-\‘0\‘520.&3!044;50
i 54 Epochs
A6 MEYIgiRE
07 ——r . v - ~
-
ac
os} -S-sex

|
1

A7 BIEE S WIS RIEBE LA TETE

I 0.4260 7
—0. 0960
0. 9199

[ —o0. 2786
—0. 0789
—0.0835
—0.0413
L 0.9272 |

0.1087

| 0.8506
* | 0.0099

—0.0788

Y,

Y3=

(F#% 103

- 87 .


http://www.cqvip.com

LRBRE,
HMEHHHEAREf M PERBNAECH)
0.14 . . —
0.12} == MAX
~— MEDIAN
oal - MIN
4 - SUM
# o.08}
®
# o0.06+
0.04} R ———
O'OZ'M o o
% 1000 2000 3000 4000 500C
WEAH
@3 &HHRUEL

poo Mp:,’www.cqvip.coml

BERERGRRER P EEBGXE S

0.16
9= AVG
0.141 == MAX
—— MEDIAN
0.12r - MIN H
* 04 4= SUM
U
% oosf
%
0.06f
0.04} \
002t *~e__
) o— —
[¢] 1000 2000 3000 4000 5000
HEAH
OEE: £33 &3 3

8 AdenTS f#:8E

ADenTS %5 GENHIST fflt £ -COUNT % & #

0.16
G~ ADenTS 3D
- GENHIST 3D
sl A -@- ADenTS4D ||
o A GENHIST 40
0 24| i
2t Y 4"4.1 A
ﬁ 0.1 q|l| ":v A
* vioooal T
Kl e R SEERY N
008 o A o. ]
,\.\ --A\~ BN - RO, N a
.06} ‘| R |
... —-A
Tt e Bl = mieimi i
0.04 . : v T
5 1000 2000 3000 4000 5000
3-8
B9 ADenTS5 GENHIST W%
& F x &

1 Chakrabarti M N, Garofalakis R R, Shim K. Approximate Query
Processing Using Wavelets. In: Proc 26th Int Conf. on Very

Large Data Base (VLDB ’00), Cairo, Egypt,2000

2 Gunopulos D, Kollios G, Tsotras V J. Approximating Multi-di-
mensional Aggregate Range Queries over Real Attributes, In:
Proc. ACM SIGMOD 19th Int Conf on Management of Data
(SIGMOD ’00), Dallas, USA, May 2000

3 Lee J,Kim D,Chung C. Multi-dimensional Selectivity Estimation
Using Compressed Histogram Information. In;Proc. ACM SIG-
MOD 18th Int Conf. on Management of Data (SIGMOD ’99),
Philadelphia, USA,1999

4 Lazaridis I, Mehrotra S, Progressive Approximate Aggregate
Queries with a Multi-Resolution Tree Structure. In:Proc. ACM
SIGMOD 20th Int Conf. on Management of Data (SIGMOD ’01),
Santa Barbara, USA, 2001

5 Shanmugasundaram ], Fayyad U, Bradley P S. Compressed Data
Cubes for OLAP Aggregate Query Approximation on Continuous
Dimensions. In;Proc. ACM SIGKDD 6th Int Conf. on Knowl-
edge Discovery and Data Mining (KDD’99), San Diego, USA,
1999

(LBZ 87T W)

A1 SMDD-¥5Aaft it ¥ %
S S, Similarity

major Falculty_name 0. 8506

Student-score S_score 0.9199

score S_score 0.9199

sex S_sex 0.9272

name S_name 0. 9942

name S_address 0. 9942

score S_ height 0. 8913

age S score 0. 4260

age Falculty_name  0.1087

SMDD UL g T & 1R KB B K8 T B8 IR 3 &
WHARYE., EREM RN RNHFR T, SMDD &K
BRIF AR AR IER T , SMDD 89 B A
. TR, RIVEII A H— Rl 208 B HESEy
% AR EE AT 04T, B RSB A R MRE
T, SMDD X} UC B2 i Bt F-Measure(0. 5) B & Al X H] 0. 65;
—HE B F . F-Measure(0. 5)f+F 0. 25~0. 65 ZJa]

HREFE TR HEERBLEETROREES ER
SEAMBEENEAMBEC BT EHEY, U TR
ZRADCR . LA R R T By 2R AR A 3K

EROTRER SHFEREBRE N THEAFREN
FIARNAR. AR HM SMDD FikEdisilsdE A
58 RETROBIRSFRE TR TR Z R LUE.
SMDD B FHE ST RE —EHMRHRWHEBRZ
TE] (R R DR A , BE AT LA S B A, AT LA S e I R 3
A LN AR AN ARG LERR.

2% XK

1 Doan A H. Learning to Map between Structured Representations
of Data:[PhD thesis]. University of Washington

2  Madhavan J, Bernstein P A, Rahm E. Generic Schema Matching
with Cupid. VLDB 2001

3 Doan A H,Domingos P, Halevy A. Reconciling Schemas of Dis-
parate Data Sources: A Machine-Learning Approach. In: SIG-
MOD Record, 2001

4  Melink S,Garcia-Molina H,Rahm E, Similarity Flooding: A Ver-
satile Graph Matching Algorithm and its Application to Schema
Matching. In:Proc 18% Intl Conf. on Data Engineering, 2002

5 Dell’Erba M, Fodor O,Ricci F,et al. Harmonise: A Solution for
Data Interoperability. IFIP I3E 2002

6 Rahm E, Philip A. Bernstein. A survey of approaches to auto-
matic schema matching. VLDB Journal, 2001,10: 334~350

7 Do H H,Rahm E. COMA-A system for flexible combination of
schema matching approaches. In:Proc. 28™ VL.DB Conference

8 b ANARIL JLE . RERFE AR, 2004
+ 103 -


http://www.cqvip.com

