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XML has become the de facto standard for data
interchange on the Internet. As the amount of XML data
grows, there are increased needs for information integration
and restructuring. We address the problem of supporting
such processes by “reverse engineering” XML data; This
paper proposes a framework for extracting high-level
semantic information from XML schemas and instances.
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dept=(did, dname, people)
peop | e= (prof*, studentx)
prof=(pid, name) person=(pid, @type, name,
student=(sid, name) @did: IDREF)
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Fig. 2 Two Different Schemas for the Class Diagram in Fig. 1
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univ=(dept*, personx)
dept=(@did: ID, dname)

2. Class-XML mapping Diagram
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“has” ZFiOBEL L TEHIND. 2L OEHRERICIT
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a0:$/1 in /univ al:a4 uniona5 a2:$k1in/univ/dept/did
a3:a7 union a8 a4:$k: in/univ/dept/people/prof/pid
a5:$k s in /univ/dept/people/student/sid
a6:$x1 in /univ/dept/people/prof,$v1 in $xi/name, $k 2 in $xi/pid
a7:$x2 in /univ/dept, $k 1 in $xo/did, $k 2 in $xz/people/prof/pid
a8:$x s in /univ/dept, $k 1 in $x3/did,$k 3 in $xs/people/student/sid
a
bl: $4 1 in /univ/person/pid @ b2: $k 2 in /univ/dept/did
b3: $x1 in /univiperson, $k 1 in $x1 /pid, $k 2 in univ/dept/@did
where $x1/@did = $k 2
b4: $x 2 in /univ/person, $k s in $x2/pid,where $x2/@type = prof
b5: $x 3 in /univ/person,$v 1 in $xa/name, $k 3 in $x3/pid,
where$x s/@type = prof (b)
3 CX K]
Fig. 3 Examples of CX diagrams
2, B, BHERE) ICXoT, RlICHNAH SH. KXSBE
TV Lb—ra v ERAT S, iz, X3@DB#E belongsTo
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FEXSBEMRET U L—3 a VATl Sz TR L 572w,
<{xsbe>::= (<xsbhe>) union ({xsbe>)
| <expr> {, <expr> } [ <whereExpr> ]
<expr>::= <var> in [ <var> ] <locationPath>
<whereExpr>::= where <predicates>
X4 XSBE O3
Fig. 4 XSBE's syntax
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SupC, SubC, RC
CR, UR, NR, RR
CA RA
Key, RN, A2R, C2A*
X5 A2L—F—&
Fig. 5 Operators

PIFoO#BMBIZBWT, exd=(N,R, b,name),N=C UA &t
T 5.
31 V7 RADEE
SupC HE. H5AbNizexd IZBLT, c12€C X7 T AT
HD LT 5. SUpCiicr o(cxd)ix, cxd IZR(¢’) =R(c1) UR(c2)
ERDEI T T AEBIMT HHEETH S (K6) . BRI,
(N',R’,b’,name’) = SUPCieicz . (cxd) & BT 5. 72721,

N'=C" UA’

C’'=C U{c}

A=A

R'=R U{(cwc’), (c2 ¢')}
€ (x=7¢)

name’(x) = { isa (x=(c1,c’)or x=(c2,c’))
name (x)  otherwise

b’ (x) = b (cz) union b(cz) (x=7¢’) D

{ b(x) otherwise T

(@) A~L— & Ml (b) ARV —FiEH%
X6 SupC A
Fig. 6 SupC operation
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R(c)=aR(c)ERDEIRI TFAEBINTLHHATHD.
RC HH. 5xbhicexd ICHLTec €ECIIZ TATHD &
5. RCo(exd)id, cxd /nHe BX Ve (Bt S izBEB L O
BHERETHIHAETHS.

3.2 BEEDERE

CR HHE. 5xbNiexd ICHLT, ri=(c1c2),r2=(c2,c3)
ERIFHETH D L5 CRuura_r(cxd)ix, cxd IZR(r) =
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#=#1L. N=CUA
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name'(x) = € x=(a,))
name (x)  otherwise
b'(x) { Jom(b(n) b(ra)p) (x=(c1,c3))
otherwise
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Fig. 7 CR operation

UR HE. 52bhizexd ICBLTe1,02€EC 17 FATHY,
S IIBH DA R R T LTI E T B, URs cream(exd)iL, oxd
WZR(r') = UsicrsR(ri)t 722 X5 7ac1& el r %8
MTBHEFTHD. 22T, Rs i, 4ENZs 228 ro=(c
LCNDEETHD. ckld, c1b LFZEDOYT 7T ATHY,
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Thb.
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Fig. 8 NR operation
RR EE. 5x0hizexd L Tr €R &3 %. RR(cxd)
%, oxd or ZRETLHEETHS.
3.3 EiE0RE
CA BHE. 5xbhizexd ICBLTe1EC X7 T A, a EA X
BETHDETH. aBBRT DI T A cadf, c1L1IMF1EE r
ER THEHE SN TWRIT X 5720, ZDOFF, CAs _era)(cxd)
%, ac1OBM @ L LTat—43EETHDH(N9). =2

3 KEhSCTHE, BV A2 T A G, ARSI, ne= (6g) & ik 5.

T, R(@) = meova(R(r) = R@)&75.

(a) AL — &5 H i (o) AL —HiEH%
X9 CA HEH
Fig. 9 CA operation
RA EE. 5x0hl-cxd L Ta €A 3%, RAa(exd)
%, oxd "bha FRETLHEETHD.
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ELHEEENE S L7 2T ORI - BIEDOXSBEICHE A KT T 72
&’) @%@%@E&ﬁf&iﬁé HERBRICBWT, Toa Tkt
THLDEA, ¢ \IRISTDHLDEe, ¢ RSB a;
WZxHe T2 b0%xal, o \CHEEINZBEE rilcHh T 250
Erilds. Zobx, HROXSBENHETDL I L—a v
ITENZENRD L S22 5.
*R(@) = Svia)—ki(T@)(R(a)))
*R(¢’) = Svia)xi(R(a’))
- R(@'i) = Sviayk i (Tacommon Ra)r@ip(R(a) = R(a)))
= R(r'i) = Sv(a)yk i( Tacommon rRa)r(rip(R(@) = R(r)))
ZIZT, SvaexilFV@)ToOBEMNESA EX—BMAIT
RN HE. 5x20Nh/oxd LT, x EN UR IE7 T A,
B, BIOEEOWTNANTHD ETD. Fios 1IXFFIT
B ETH., O, RNx s(exd )idx DX HS [TEETD.
AZR HHE. EMNORIEEZELHE TH SH(X10). G2 bz
exd IZBALT, ¢1,c2EC 137 T A, a1, a2€A I$ENEice,,
CoDEMVETHD ETH. (T72bbB, (c1, a1, (c2, a2)ER Th
5. )Z DI, A2R(cl,al),{£2,32)~>r'(CXd)Lj%ﬁflfJ?Eg@ r wexd I
BINT 5. 72720, R(rF) = 7k an.k@2(R(@1)*v@1= va2R(az))

L5, |: EI m |—|

(a) A~ L— i (b) A~ —H G
X10 A2R EEFI
Fig. 10 A2R operation
CCATEE. /7R c 277 A ¢ OFME a \[CERT 2EAR
HThb. c,c’ eC,a €A,(c,a)lc,c))ER,name((c,c’)) #
“isa” ,name(c)=s &£T5. ZDOLx, C2Ac (.a)cxd) =
RC:(CAz _(,a)(RNa s(cxd))) LERTD.
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WAL —ZEANT T A R20FERELEET 5.
41 72z 4 X1

M2(b)C 7 = A R1&@EM LR X1 2 AW CHHT 5.
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VIADER. AXF—<IBNDHBEHREIL, —DDY T A%
1’?552“9"%) B 203, 110> 7 % personiEX2(b) D% person
WG 5. 7 T A person®XSBEX$/71 in /univi/person & 7
5.
BUOER. AX—~OBEZBEMEMICT 7 ABMEEZERTD.
WzIE, K11 D27 7 A person [ZEME did MEKENDS. =
DJFEMED XSBE 13$71 in /univiperson, $v1in $/1/@did & 72 5.
BREDAER. ZHRMICH FRAREHD L&, TRODOERITH
mbt7ﬁxﬁ%iﬁﬁﬁfﬁw,%@$&“%%”k?é.%
Z1E, K2(b)0EFE univ & personffliZH TBHR TH D=0
K110 27 7 A unive personfIZBIHE hasi ARk s 5. BE
DXSBEIE, $7oin/univ, $71in$ jo/persont 72 %.

= o d0:$/0 in /univ
@ b1 d1:$/1 in /univ/person

ot [pesmn |20 rare —d2:$70in /univ,$71in $7o/person

. | . d3:$/1in /univ/person,

- 3 —— $v1in $/1/@did

— | d4:$/ 2 in /univ/person/pid,

| anares | $v2in $ioltext

. Y
-text:d4 -text -text

K11 74 X1DHA
Fig. 11 Output of phasel
42 724 X2

T oA R2TNE, VAT ARt 2a— U AT 4 7 AR LT
A RLOREREEE T L. BRIIIZHETER LI=ANL—X
%ﬂﬁ#é EJ*JXT472®4%%&_TT

[ U4 R & foIDEM & IDREFEMIZA2RA R L — X %
FAWCRIEIC AT 5.

TXAN— R0 7 2 3C2A4 XL —4 & H
WCRMEICEBRT 5.

IDEMEEFFSV TR ¢ i, KeyA XL —% %\ Tec DID
TR AX—EHEERTH.

7 = A R2TIEEL1D exd LiZxt L TR OEHREIT S .
exd2 = (KeYcza6(RA a5(AZR (c1a5)(c2a6).r(C2Ac5 (c2
a3)(C2A c4 _(c1,a2)(C2A ¢ 3 _(c1,a1)(cxd 1)))))))

72721, cilIperson 7 7 A, ca2lddept 7 7 A, csidpid 7 7
A, cal¥name 7 7 A, csiddname 7 7 A, aslici0did B
M, asldc20did BIETHD.

43 724 X3

72 A AT, 7 x=A R20FERITK L THIHER AL —
ML, RERCXIEED. 7 =1 X207 H 5[X3(b)
ERODT-DITIE, ROBEZITHOMLENDD.
cxd3 = (/‘?N r’,” belongsTo "(RN c7, ”student (/‘?N c6,” prof "(SUbC cl,
(c7.p2)(SUBC c1 (c6,p1)(RN a1,7ia (Key c1,a1(RA aa(cxd 2))))))))))

72721, pildSkil./@type="prof ", p213$ki/./@type="student”,

aaslfc1Dtype BHETH 5.
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AR~ v B I INEET D, £, C-Web TIXEWFEHOH
A RAIC O W TR LTV 720,
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AR TIL, XMLT — & O EWRIEFHRORTLIES L OEEREHRO
ERR SR Y AT DZHOW T Lz, A% O#EE LT, &
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HD.
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