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Abstract: The rapid development of the semantic web makes the various fields in smart city have emerged in the form of ontology to
express the knowledge model. However, in the practical semantic Web application, it is often faced with the problem of lack of ontology
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instance. It is an extremely effective solution to transform the data in the existing relational data source into ontology instance, which
requires the use of the relational model to the ontology model matching technology to establish the mapping between the data source and
the ontology. In addition, the schema matching to the ontology model is widely used in data integration, data semantic annotation,
ontology-based data access, and other fields. The existing related work tends to use a variety of schema matching algorithms to calculate
the similarity of element pairs in heterogeneous data patterns. However, when multiple matching algorithms fail at the same time, it is
difficult to obtain a more accurate final matching result. In this study, the weekness of the matching of the single schema matching
algorithm are analyzed deeply, the localization feature of the data source is an important factor leading to this phenomenon, and an
iterative optimization schema matching scheme is proposed. The scheme uses the matched element pairs from matching process to
optimize the single schema matching algorithm. The optimized algorithm can be better compatible with the localization features of the
data source, with much higher accuracy, and more matching elements can be obtained. The process continues to iterate until the end of the
match. In this study, experiments are carried out through a practical case in the fields of “food information management” which have
shown that the proposed approach significantly outperforms state-of-the-art method by increasing up to 50.1% of F-measure.

Key words: schema matching; iterative optimization; localization feature
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Fig.1 Example of schema matching
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Fig.2 Classification of schema matching algorithm
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Fig.3 General process of schema matching framework
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Fig.6 Iterative optimization schema matching algorithm
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Input:$1,52:2 AN 5 VG it 7 44 53, ThesaurusDictionary: [/ X 3] L.

Output:String_Similarity: 54 & AHLLEE .

begin
for each worde ThesaurusDictionary do
if S1 contains word
then for each synonym_wordesynonymSet(word) do

then
S1.delete(word)
S2.delete(synonym_word)
. end if
10. end for
11.  end for
12.  edit_distance=editDistance(S1,52)

1
2
3
4
5. if S2 contains synonym_word
6
7
8
9
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13.  max_edit_distance=Max(S1.length,S2.length)

14.  String_Similarity=1—edit_distance/max_edit_distance

15. end

T ST 3 AR VL BE, AN B S ABA D& SC 745 o v S 4t AL 25 1) I, TR O 30K R RE AR IR R PP ST 4
e J8E 0 /N T 9 ST R AT O 25 gl 2 25 MR AR K AR SCAE F Word2Vee 5 H AT A % 16 1 i 2 A0 7R ] i) (14 31 £ B
hy A ] R AABLRE, I A B89 DR/ 30 5 A8 P 4% 5 R Ok i

A B W W, R BB 13 TR Vi (Vi Vi o Vi) BT V= (W30, Vi Vo) L) WG LW FOATBLEE

n
zlvit x vjl n
t="
w2vcos(W;, Wy) = cos(V;, V) = = DV, XV,
2 2 tA
DV x DV,
t=1 t=1

N T A EAT RIS ST AT R AR BURE ¥ 2 TR DA AT H8 U093 B A B G e v S 8 3] 1) R AR ABL
JE A B BT H IR ARARLRE 43 i T2 D) 4 Hh 1 B A i) 42 5 43 il TokenlListl 1 TokenList2, %) - TokenListl
HR AR BT ZE TokenList2 Hf R AR B K 1R IS A B i) B i AH DL HEAT Bt i 4B LU TokenListl 2E45 K
/N, BRIV 38 A 45 H ARABLBE DR /D8,

Bk 2. ) SR I S0 ER DL S

Input:S1,52:2 AN DL AL 1 305445 H3, ThesaurusDictionary: 7] S 1] in] .

Output:String_Similarity: 5= 44 & AH{BLAE .

1. begin

2 TokenListl<Tokenize(S1)

3 TokenList2<—Tokenize(S2)

4 String-Similarity<0

5. for each tokenleTokenListl do

6 max_similarity<0
7 for each token2eTokenList2 do
8 if isSynonym(token1,token2) then
9. max_similarity=1
10. else

11. if w2tSim(tokenl,token2)>max_similarity

12. then max_similarity=w2vcos(token1,token2)
13. end if

14, end if

15. end for

16. String_Similarity+=max_similarity

17.  end for

18.  String_Similarity/=sizeof(TokenList1)

19.end

3.3 MU ETFERAMERTEEE

A 8 1R e I A (1 A QDG P 092 3 B BE A A B A AR [ 8 UK o 3% 8 SE 9 I e v A B A 3w iR A
APE, B4 4E . T3 22 A B RCE GEE R TS AR IR S A JC R TSR AN O e A, RS T
B G VHRFAE ] AR5 LG VAR AE 1v) 2 T F P A A A A AL ) A

ARSCHEBEVE TR ds/ME AR P8 XIYE . DC(distinet count: AN RME M) AR5+ &
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H. DC bl AR fE Ll XS5 BT LUE N X 20 AN R 51 4 o RFAE

LA M FltAS G128 B PR G vt 4 DA AN (5] (005 A 4 52, Dby 500 128 o B RE AN 2 470, 2 1 M 6 1 3 SE 81 4 31 1)
I, T AP AR AN R PR W B A > 1 AN A R A AR B, TR S e v i R v S5 VA O
LAV,

FETH AT B S  G0vh g S5t i, — b L PR AR B JSE U S 77 32k 2 AR 1 5 ) £ B G B 4 e 30 S 1 S
UL PR ARABLE 68 F B A ) 5 Vi=(Vig, Vig, . Vin) BT V=V, Vi, Vi), BREG B 9

Dist(V;,V;) =, kzri‘,(vik _ij)z-

N2 1) H D K B 35 5 R A I A P 2 P e S 4 K B 35 It 5 9 [0, 111X ) S AR TR e % T 8
ANBE ZEF) AR AT R ) 25300 R VG R VA5 B AT R AR AL
Dist(V,.V;)

— 5

R A 2 5 194 AT, S B (1) B304 U5 1T 6 A7 76 SE A9 AS s AL R AE, BT EL A0 2% e v 21T e W 2 i 25 T LA B d v
B AR S ARG B 6 2R B e v ot X I B O V24 380 AR AR ABLRE 2 AN TR 1.

AR L2 T A VT AL 1 76 36, n_E i DG BCHE At 2 e S H AN DL E o6 22 608 R I 350, 2B Bl — AN o
AT, 23 AT ) a0 N2 P A 0 28 I GV REAIE 1) 3 B I S TG 2R A T LI R 2% 23 R T B o5
VCTC TG 25 13 22, I 20 8 A AN 7 389 007, 29 288 200 SR 0 A I 34 5, oF S5 48] A b A R 0 4D sife 50 A ke i 4, G RE AR SR
A 7 prow.

EuclideanSim(A, A)) =1-

VAL % U

B e

8
)
O
g

Fig.7 Classifier-based instance schema matching algorithm
K7 BT 00 A0 1R SE A S G g 509

AEUASE X I IC PR 7 300 380 A7 A2 08 00 DN 2 A0 T 8T i 3800 2 0 R I B8 0 ot SR S A AL, R B8R 8 [X 23 A
[Fi) &1 B s £ DG E A e 72, 70 20 AN BT A 21 DL T, 45 20 RS At 1 I SR G IC A9 s 390 ey T4 KR
SRBUE, oy S R DA P AT B T 3R TT, D AT B A A ADURE th 5 Dk mI A D, FRATT BEE T S H SR PR
TRAT B B AH AL 1R B AR B 2 i SELAAI K 51453 2 T IS, EuclideanSim 275 B 2R & 45 L (1 AH AL, MLSim 32
G R e R ARACLRE U i 2 1) S ARABLEEE Ay

InstanceSimilarity(E;,E;)=(1-8)EuclideanSim(E,E;)+MLSIim(Ey,E,).

LA A S B 0 91 A 80 24 I A A b F S0 00 oK B R B (0 /N Mg A U AL, TR U E 800 0 1 i af
SRS 2 2 AR AR TR R AR A i ST A PR A X DI 5 SR 0 AN B s R 1 3 vl 22 S LB A (1 I 7 3 0T A ik
2,y R RIR IS 2 (RN G B0 2 ), 3 BE A 6T 9 A B0 0 6 5 18] A 6 1R 22 S 04T 2 20, 22 O A6 R T S 4
GE TR AEIEAT ARALLRE ) 5 I, a2 A2 49 S I A

4 SLINIGE

41 RWIKTE
AT Fop A SCIE AR Ak A X DT R A R AT SR B0 I, A R 1k I A R T AT N B B R G
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AR AR AL TR A5 DG P 500 05 A ol A A S B AR 8, AN AR TR R G AR Y v i 5 e R MR I e 3R 2,

BE AL RC IR 2 2 H AR T R AR SR 56 AR B A R IS oG AR L A o 1) el g 1k A Sk R rp )
) IS O 2R AN SC RO DI A B R RS 1 2% (precision) . A 115 (recall) . F {i(F-measure), 2o b F {05 56 5 #H
(] 5 (R AT S 0, 58— P RR I A< 5 A [ A0 TP O I IE A O DL P, PP 24 4 8 5 (¥ DL JBC, FINC 28 3047 4 i
HOR I IEAR VL3 AN VPl AR AE 1 o S E R

- TP
Precision =
TP +

x100%,
p

x100%,

Recall = ™
TP+FN

Presicion x Recall

F-measure =2x ——MM————
Precision + Recall

Table 2  Statistics of schema elements

*®2 frItErATTRg

kS J& P13
FNIS 19 136
KFEMA 15 103

SN 3 1 1 4RI IR ITECHELE COMA++ 55 2 218 R HEAT AR I AL S0 429 NSMA(non-
iterative schema matching algorithm), 5§ 3 21 j& A SC R a% AR AR AL (A8 20 UT it 595 IOSMALZE R = T Fie 11 it i e,
SERKGENLE BB, BT XS5,

42 ERER

I LR 8 Pron. T B A CVC TG 28 0 S 1 3 UG I Sk HEAT A Ak, COM A+ L VA fR i b e 2%
B R 1 AR Hh Ak R A . COMA++ 1 F IR ANAT A0 A4 1 = 455 0 VG PC 5005 W A AR O UG B 1) 7o 28 %5 36 B 5 3
AT ok, T 5 BUIR 22 5 A AT DL B8 [R] S i) % 4 2 v AH DL 1) 58 25 06, 38 AN 21 T E 10 i, M\ T 73 AS 21 T e
COMA-++1i1 i [ 5 S5 651 (4 DG P S50 vk . — M 2 PR 4 UF 2 b (00 (DR 2, 1 98¢ A R0 D 8 8 DR £ G 32 56 T e 1t
[ SR VR N G 4 R I ¥ A A i I St A ) 1 S 11 6 38 o, L S 90 R U A 888 K 2 e TR 155 0 AH I 3th, IOSMA ¢ B
M2 L8 T B IE 1 A Ak SRR AE, R0 DU B S VE AT AR X 0 508 ISOMA T CUVL L (19 76 28 5 A1 ik AR 0 AR rprm]
DA W 8 7 DG FC 20 SR R S B i 4 IR B0 T 9196 MIAS TR . 83% 1 A M1 87%M) F {H.AHXT COMA++,
AR T 39.8%. 59.6%. 50.1%I1 42 Tt M T-ARIE AR AS (I 5005, 20 AR T 24.7%. 33.9%. 29.9%IF
27t

0.8

]

0.6 B COMA+H

0.3 ENSKA

0 .
TOSMA

0.3

0.2

0.1

1}

Performance

e

Precsion Fecall F_measure

Fig.8 Result of schema matching experiments
8 AR UL C SE 5 &5
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4.3 ZF=HISHR
h T FE L b R R A SCR DG R R R, 3 3 AR T A ISOMA 158 21 i) 2 VG e i Bl A 3% 4 TR 2 42 71X i
% VT T 11 6 2800) A, R 28 7 B B A W 2 I AR M AL RE AR, AR 2 AR B X 28 5T O AR B T DL A i A
J5 T 53 28450 BB 1SOMA 75 38 AR 52 v Sife 25 B30 VR A Hi A0 RF AIE 119 80
Table 3 Schema maching instance
F 3 BAILAC =)

Bl PR & X HoR ER 4 KIEEA
T KRR sh_shbill o_order_history
T K SR B A 5% sh_shbilldetailed o_order_item_history
7 K S AT R sh_shbillpay c_pay_history
RS sys_brand sls_brand
kX B R sys_businessloc 0_section
BATES sys_dishes o_dish
HIEYIIRAE S sys_organizations sys_shop
AT K sys_payment c_pay_type
SE AR sys_reportcategory o_dish_kind
wE sys_table o_table
EENEIaES sys_userinfo sys_user

431 A PRASS 2544 1) AR Ak R AE

FEEE 1R VTR IR e i P e R 3R 43 B DU EC, A0V T LASR IR order T billl (9 7] SCia] 56 2, T 1% B30 5 1) [+
S i ) S T DAAT 0 A AR A R G A8 A B PR R T B S ) 2 FR2 bill_total, A A4
HFRT L4240 order_total_amount, ZE A 5 bill A1 order 2y [R] SCI i, V5 G 8 AL 295 31 05 S A B T N T
VT B4 307 B A9 B DL L.
432 A PRSEE B A M AR AE

HHE A0 A A A [R) A SO 1 4 U REAE A7 AE — 58 IR 2 7 0 S o DR T AT M8 R 5 A B AR A o Y
HP 22 Ay R i A R A b, T R AR R e R R TP N TR 2 TR R S 2R v 3R A [R5 S G 3R I SRR AE
(BRME TIME AREE AR K T (R 4) AEVCEEFE P 5 P K S A R AE WIS R G i 2 45 4
ABLE %58 e 45 2 T U T, A1) A X AN ST LLAS AR 22 IS FE 1K) 76 2 5, R A 20 DC S 119 G 36 X6 1R 48 V1R AIE 28 B AR I
NG 525 Bl AT 53 2828 I VN ZRRE A T, 2 28 25 B8 25 55 AR 31 HE 0000 2 0 A 4R b R G o AR A1 22 S AT A LA 2K
ABLZ2E S5 (4 A [ AR 8 B AT VT TR 70 A48 v, 78 7= T - B 4 2 5Bl 2 AR A 44 1y D Pl o S o 07 A9 3 7 42 7 A A TR
ISOMA K T3 A BH e 1t e 225 T 504 VI 114 A4S b A4 R AIE

Table 4 Difference of statistical features
Fz 4 GMREER

AT i
WM CFWM e | RN P hRdEE
T A4 | 7000 38.4 643.8 288 20.5 42.2
T i A 94 15.8 20.4 38 8.4 9.5
TN | 48493 5832 19832 | 1468 132.5 403.2

AR SO — 29K AR B A AR A g AR A DL G 1) AL, 6 78 20 T IE 07 LA 6 UL AR SR AT 9 T AR A 42 1~
X SE s B0 U A B AS AR A HEAT TR 70 T AR IE, R4 H AN M A0 AIE 2 5 SO A A A DR A 2 v o —
5% TG P 9 DG 0 2R R0 PR R 22 U i DR R i it — s AR DI A PR QDG S 3005 i i R ) L 45 B UL IS 1 G
B R G (10 2 7 4 R RS DTG P A0 92 A0 51401 F s e D G S03k EAT DA, A 22 B e e Sife 7 Haim 5 R A
MR, T e 18 2 UG 0 R HE A 3 e i, AR A B A BEL QUSSR FR) — A S s 451 T JR A 5 S 36 i W A S
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SR AT R AR

AR SCARRAT LUN BT 1.8 e, BRI SN 7 3t £ 5 AN [R] DG E S0 1 45 R H i B 3t 6 5 X2 e
JURA E AL E 1 25 07 A AR AEAR 205 00 & T B AR S5 R — ANl (10 28 5 AR ABLRE T 30 28 308 B, 7 2
AT AN TR A DG P R0 PR A e 491 a5 T 4] ey A DTG P R0 P T R A7 o T 1 AR A O R A DL S B0
F R R AR Ak D8 TR S0 18 £ P8 DA O AR T2 Py AR R it — 7 ] B £ 98 ke D 3. T AR A L 4045 B T 19 76 36 )
KIEAT 2 20 M I 7 2 2 10 7 22 48 DG 50 76 38T AR 2 R, mT LA A 1) B (10 DG P 4 SR HE 2 % DG P
BRI TGN (K A L — MBS IR I T7 1, 15 5 75 B8k — 2D 3R mr B 2R A ME At 5 LR BUIAN R P
HLME SRR LA I AR 4 i BEAT 2 I
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