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The Extraction Algorithm of Domain Ontology Automatically in Distributed Enviroment

GAQ Ying GUO HeQing ZOU Zhi-Min
{Department of Computer Science and Engineering, South China University of Technology, Guangzhou 510641)

Abstract Domain ontology model must hold explicit and clear semantic for share and use. Based on this purpose, the

paper provides a method of extracting domain ontology automatically in distributed environment, and describes how to

extract concepts, relations, soluting relation conflict and automatic extraction algorithm .
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Domain.- Ontology: : = { OntoConcepts, Relations, Ruels,
Axioms, Individuals} ;

OntoConcepts: : = { concept} ;

Relations: : = {R(C,,(C), C1,C; € OntoConcepts) ;

Rules:: = {rule};

Axioms; ; ={axiom}; ‘

Individuals: : = {Individual | s{individual) € OntoConcepts
Yo

OntoConcepts HFRMAURIBHE RN L AMBER S,
& BARAREY M F (Properties) & {4 (Attributes), # R
R BA YR OB YA RS, $Ea 1R, A SRR

Rk SRR #ES  E Y AR T S R R A
BEE . YRR AN TEVE B A AR, AT R AR T 5
MEEEY HEHERKETFRIRENBEREY, HEN
FEAEARH T A B RRA T8 1 R AR A B ATRIRA Y
AIFHIE . Relations AFBAMESZMHY _cXEZES. &
B, G P Ak 2 B F7 7 10 36 B A 12 1k K R (Generalize) , #
1853 K B (PartOh , LA 36 R (InstanceOf) , KKK F (As-
sociation) , [ #: 36 & (AttAssociation), Rules A#LRIAIES .
AT TSl R REBUES BN Z B M REX RNA S
RRMATRPHRAMN . MNE LA RULE X, X+ XX, X
TS, 7 HH, X, sy X, € OntoConcepts\) Relations, T <0
LR EE S BRETF X1, X, WA, RULES #R
TERBEE A, S 2 X1y o0y X ATBREUE BRAH & X R B
L. AXIOMS B aBiRE, AT XN X R 2ZHE

CORREMBN, ABE A AXIOMS: X, X XX, >S, }

1, X, X, € OntoConcepts\J Relations\U Rules, Axioms 3%
ARTEEFIFMET, S Xy, X AJBERE A G LR IR
BASL. INDIVIDUALS A4 AN MEEMANES. B
1, 4: INDIVIDUALS+QONCEPTS 2 #§ & 5561 2 Ff /8 &
s . BSERREHEE WRE.

2 WEFFMHER

2,1 @EAEHRRAN

2 3CHRTAR 2 20 A RN E TR SN TR S 21 R
H AT E R AR BRSSP RE AR E, RS
BAKSRME, B 25 ~C, B CL AR RE . BRAF %
FANESMLRERTEREC INCL PREUE RS
B RS RA T HRE.

MR 2-1 AHRM KR RAEBR BCAFE P A F 8

*OER 973 BHEHIT AR RS YEBIIR H (G20000263) S M R 24 %50 H (B2-109-550), M & AL, #HI0F, EEHRSEN
FERENERE T2, BEN A MLASR, FTERTIEAERRENER ST 2.
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(Co#£C,=Cl NCL, =4,

TR 2-2 RAEAA I A RS o JE R HEx R
MK IR BIEM I, B P(CO=UP(e) Ve €C,

BT AR AW IR M AT — 8 T AR  BR
LK KA I S I — e,

TR 2-3 FHEAAHAT: . ARG C RHER P (CO
FHEX R R AP TR BRI, A

FPCH=NPe)V e €Cly,

B JE M A — @1 SRR A SR 2 P R B oK
M. fRIERA R

TN 2-4 FBBALCIECL , N R AT P T E [ A
iR T TR A MRAE, WCL=CL L S22,

B A e A PR CRTEE L LA ERE, R
IR B A AR AR M R TR 28R C R AR Y, SRR Y
ARG — 5 OZ AL AT ST AL AR & K AR
LARRBEE N ZWREYTR PR, HH miER%
RO BEER e T IUE A, BME A RBE A sk e, T BT L K
5. BXNKEVNELW/N N RV B AR, AR
BRI RAH , i UL ZCHIM ISR A,

RIER A BRBAR TSRS . BERBLSRE N
HEIUCHR T — #H 42 BRI«

CRY,BHEERBETAH n N ILEers s eonley) sy n
(e ) HILE erseery e ML IEE B, (me, MO ey s -
MO),, B SR y

O MEXFELRAE M A ILE T HES H IR A A —
T SRR R R EPMITA LR,

@ BELFTAAL P HK, HAAHE—H.

O MEBNREPEANTEEYF LTI PIXETE
AN AT ARATIR

@ A EE One, MO 5 (me, MC). s ey (e,
MO, rPE—ﬁﬁ/}‘Bﬁfﬁ'JH‘J%ﬁﬁﬁ#ﬁbmr:min{mal AT

) MC- max{M( .M(_‘,yn Ve

LRZ.&@%JE%?&LPﬁ/I\Eﬁ? provrs busdp s oesdy R
B Pty Pm SER 3 Tp 2 *" s HPracers Pm X BB YE
P4 s(me s MCYy 3oy (e, MO, AR ER. SR
={np+dy, (me, M), > 4B AL ) Ay

O WE prsevp BEM AR RIE ETFEXFE N
BRAE p 9L H n, Ky, oo vmy, AR B RS
SR M ) S B4

@ pWBRd, 5 p1yees oo R ED R A2

@ p R (me, MO, '-—;7(mc,MC),,1 yorey (me, MO,
AT R B 00 3 B4R 5 — B e — min (e, s
mey,, by MC=max{MC,, ,*,MC,, s

@ WLk ny, oo omy BAAR X REE ETHRRHE
RS AR LA, W) P g AR R T AR IR 2.

2.2 FEAKRERSX RO

AR PR R MR BURE AT RS R 2K
EERESHECRMRRHLTH, BE GG MR R
K CL,Clesey €CL yerg € Clarp=1s0yn,q=1,"sm K
SAHNERFEHEMICE.PC), PG RS EEE,
KP(C.), KP(C) Ry 85 ) R 1E B 1 52 » 55 7R 1) 32 U U 4
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RR1(Generalize) ; 77 k3% Z2 RO ELELI]

@ MR a: e, kindof ew, 5 b: TE e, il ey, X 5 B SDS-
Gm_t;}@?ﬁ eipﬁ €ig WJW%?@@( €p 9€‘h,> € As ‘As»lﬂu G
kindof Cy

@ # CLCl P FFEENICEM AE Generalize X R,

K e A —~k, BB C, kindof C..

@ @R PCHNPC)#¢, M4 bk—"%ﬁﬂ@mﬁ Cs P
(Cyx )=P(CHNP(C),C; kindof Cy G kindof Cy o

RR2(Aggregation) : ¥ {&-#84r X RAGREKLI . X Fp%
RER—TMESRA— T HENE RS BEERI Y
AR SR R E X G A,

@ 7€ SDS-Gywr. b 4 e Ml en, IR AL € 1000 €
Ay Bl e B WIFICE U G, partof Ci.

@ TE ey ECLM ey, €Cli s H en, partof e,
Ci,

@ #CL,CL A BN TTRITAA Aggregation X R,
Mk RA 1k, B G partof C.,

RR3(Association) : XEE X R W RIUEN ., XFHXRE
AEMEEEETEMXR, ¥ EE 4 IDRER
(IDREFS) 2B,

@ ﬁ: SDS‘GERJ:’Efﬁ € ﬂ]c’laq %%W%ﬂ(eip 3 €k YE A,
| Ay W] C; Association Cy

@ £ 8DSGoon, b s T4 e M ey TN R BY ey vy ) €
A; | C; Association C, .

RR4 (AttAssociation) : R X 5 ﬂ‘]ﬁl{lﬂﬁl‘] XFER
WRBEE SR IEZ MR R,

RR5 (InstanceOf) ; 3CH G R IMARBUR I . X FPEH B
— RS BB .

BCL={en s ven ) EXT (e ) j =1,y n H e; BUHHEE,
Dlljiole,j Instance Of C;,

2.3 HELREXRASERE RN

YA R AT R A R BRI R R,
WRAE X R IR BT R, L& E Y BRI R,
0 7 2 i IR 2t B 1) 56 2R A A A D ST A A v R TR ) %
B, WEFAMEHNTELERE TE/DMBEE, REPEE
THREMFHITE  RBUK 2o R 2 -

CSR1. KR E, HRE DL TREHFELTE.

CSR2 MR H ML AEE BRI LB X R, BHMS
BIELEEA X RN RAMRRABA, WXBK LR, REH W
B HBAE .

CSR3.3C,,C, Cy, G KindOf C:y C, KindOf C;, G
KindOf Cy , IR Y e, €CL » ey € Cly s er; KindOf er; o W
Bk Cy G ZIBIHEFRREXR C KindOf C,,C; KindOf
Cso HW HIHRE R MB IR,

3 GUEAEHREAE

EF EARHN, AN RS T AR P RBSSRAE R HE
B

OntoConcepts={C, ,+**,C,},C; = (cName, AttributeList,
FAttributeList, LinkSet) R & T — 4~ 55 % B 4 B & &,
cName BWE&E ETBAEE D RAME—¥, Auributelist,
FAutributeList 5y 3 R #0500 B RAFFIE R A&, 3 5 X 5]
FETF AntributeList 1B BB P ITR B E, FAL-
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tributeList FRIBER BB P L EBUAICHE. LinkSer 2
MARSTRA T HERSHRRE.

AttributelList, FAributeList = {( attName, modii fier,
dType) |modiifirer€ { x ,+,7} AdType€ DOM}

JRHEE SRR RS RS B U AR
A EA R attName FR B ; modiifier R RIER A
A BENEE. dType KRRIERARBHERE,
LinkSet = {(cName, IType, sCard, tCard, IRole) | IType €
{ Generalize, Aggregation, Association} N\ sCard, tCard €
Cardinalities \ [Role € attName |} kindOf \J partOf |J Ass
Name}

cName B2 5 X7 M BIRHE; [Type 1R U A&
1 B WG 1] 64 36 B85 sCard , tCard 4 H 9 TR HE & A0
EARE & HM (Role R¥ R, Y IType€ {Generalize,
Aggregation} , X R M & LR E R, H I (Role=kindOf &
[Role== partOf; 10 BARBLE R R E 8R4, W [Role=
attName; HiR [Ty pe& { Association) , W] IRole=assName, §
F Mt  IDREF . IDREFS ¥ KBk X R =4, i HLAMER .
IDREF.IDREFS SRR A FWRIET KK KRBT L,
E7E B 3h 8 B & W OC R B, assName & |/ T 51 8.
IDREF . IDREFS %@ 0M4F.

# SoM=1{(0,,0,,OWN, 1) | r€{'C",A",CA", AA'}} i
B, R~ C RARBER S, BAEPOEBHE
BIBeST 0, RARTUHE OWN RRBEE, A TRTEMER.
N o= A" RRRBGT R, TR B B Rt At
o, WK, 0 ABERYE, OWN HBRESNHITR, =
‘CATHI o= AA’ & UHEEIR A4,

% C.. PreRelationSet = {(cName, [ Type, sCard, tCard ,
[Role)} J3 i Y {3 FI 8L & 18] 6 R SR BBUER WU 15 B i 8E%: € B9
BXRE. AXATE-—THE XS LinkSert FH—ITHE
X M. PreRriationSets={C,. PreRelationSet} J&: 7 5 ¥% &
BB CRE.

TPA KPR EERAENT .

GenOntoConcept Algorithm:
GenOntoConcept( ) {

Input; Cl={Cl; , -+, Cl, } , Rules= {CR}; //C. B 3 £, Rules. — #] #f
Output * %ngConcepts,&M;//ﬁ?fﬂgfﬂﬁj%@ﬁﬂiﬁwﬂﬁﬁ, 3

_SRBUALNY
for CLeCl do{ /BN REHR— S
Generate New Concept C; EOntoConcepts;
Ci, cName= n(e.l)A& 1n(e-.,,),eu ye
SULTEST Y
for ; €CI do{
SoM== SOMU (euycnsn‘c,>|eqest }//‘lﬂiﬁ;‘é*)ﬁ*fum
C04~mﬂye§1 lass of attribute PE={[p;]};// I+ BIRIS P PT
mpute equivtent class of attribute PF= ilss/ /Y
HRPA T ’
for each[p; 1€ PE do{

attName;=n(p;)

=A%, n(pn) pry o pn € [ 15/ /IR
PR A 4R B 1&@

(me , M), = (me, MC)p, A, +++ AR, (mey MC) i / /35 FI 1R
PSR B 2 50 1 253 ok, g
if(mc=0 and MC= 1) then modifier;=*7";

if(me=0 and MC>>1) then modifier;=* = ”
if(mez21 and MC>>1) then modifier; —“'1"”
dTypei=d, A& 0B, d, 5 /3% PR PSR B 4R B IR
C.. AttributeList=C;, AttnbuteLlstU { attName; , modfier; , dTy-
pe b/ R B R A S R
if (ICLI=|[pm]]) and(Ypisp2€[pil,p (P1)7ﬁp (p2))
then//FI W& & M REIE B P~ (p, )%Jﬁ‘lftﬁ JCHR
Ci, FAttributeList = C;, FAttributel.ist U { attNamel , modfier; ,
dType;} s /¥ R BLAOREAE B 44 i A 060 1 i 4
C.. LinkSet=C,. LinkSet U { attName; , Att Assciation, 1, modifi-
er; attName) / /83 #:5: 'ﬂ%‘*lﬁ‘lﬁﬂ‘]?&ﬁ?&
for pi € [pi]do{ //u.i)ui!ﬁ‘lﬁ@ [ ¥ Eﬁ&ﬁ@é%‘f
SoM=SoMU { (p;,attNamej,exs ‘A’ [p;EPlei) }4}
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OntoConcepts= OntoConceptsU // ¥ 24 BT # L M IMAE S
{C;. cName, Ci. AttibuteList,C;. FAttibuteList,C;. LinkSet} ;
1}

G A P X R A A

GenOntoConRelationShip Algorithm.

GenOntoConRelationShip( ) { . _

Input;OntoConcepts={Cy, *++, C:} C1= {Cl;, -, Cl;} , Rules= {RR,
CSR

PreerationS;ets = NULL; / OntoConcepts: 4% & %, Cl. ¥ %.ﬁv
Rules ; —£H HE:5:[8] K R R B , 3¢ 78 w2 R YA, PreRrlation-

Sets: HEAMHB X RE
Output; {C;. LinkSet, -+, C,, LinkSet} ; /5 ¥ B9 4 H o 8 & R B K
for each C; € OntoConcepts dof{
compute C;. PreRelationSet by RR;
PreeratxonSets PreeratlonSetaU {C;. PreRelatlonSet}
//Lﬁi’ﬂﬁlﬂﬁé?ﬁmﬂmﬁﬂlﬂﬁm?ﬂﬂﬁ*§ﬁ
for each(Cbsi, C;)dof{
if (only exit one kind of relationship in C; and C;)then{ / IR 4%

& GG EUFE—MRB X R
fe;h Et)x){)le from C;. g’ér;eggn&t ot C;. PrerelationSet; / /¥
swnch(lType)//iﬁﬁBé%E‘J%‘éﬂ HEC.C HBRRLRS
case “Gerneralize”; C., LinkSet=C;. LinkSetU
G;. cNatne, Generalize, 7 * ,KindOf)
C;. LinkSet = C;. LinkSet U (C;. cName, Generallze, *,7,
KindOf~) ;break;
case “Aggregation”;C;, LinkSet=C;, LinkSet U
(C;. cName, Aggregation, 1, * ,PartOf);
C;. LinkSet=C;, LinkSet |J (Ci. cName, Aggregation, * ,1,
PartOf~); break
case“Assoclatlon ;Ci. LinkSet=C;. LinkSetJ
(C;. cName, Association, C;. modifier, C;, modifier, Ass-
Name) ;
C;. LinkSet=C;. LmkSetU
(Ci, cName, Association, C;. modifier, C;, modifier, Ass-
Name™ ) ; break;
delete tuple from C, PrerelationSet and C;. PrerelationSet; }//
# GG BMXREMNEH E‘J?’E?Wﬁﬁﬁ*ﬂﬂ%

if(exit more than one kind of relationshi & in C. and C,)then //
ﬂﬂ%%%?ﬂ#‘"%qﬂiﬂ‘ﬂ"flﬁl C,.G#H
compute(C;, G, 1 Type, sCard, Card 1Role) by CSR //ﬁﬁ?é
%W%ﬁ&ﬂm*&ﬂ*@%%%%%
Ci. LinkSet=C;, LinkSetU (C;,C; ,lType, sCard, tCard,IRole) ;
G. LmkSet = (. LinkSet J (C;, G, IType, sCard, tCard,
IRole™ )5
delete all related tuples from C;. PrerelationSet and C;. Prerela-

}}tlonSet s /4 CLC MBI X RIE B X R E R

AT #—HEO TR PSR EHERA MR
PFE A, TEX LRE RS MG R - R
. ERRT, ERB LS, DAFERNHERER DN
XXX R EAFEREHSMER N HXEXE, (UERT
BESEMESFEXRIER B HME S EH BE"H
SRR BB, T L L S A f o R

RS C OB BME . C SR BIEENC..

LN C,. AwtributeList=NULL, JlI| T #2H A BIAL
S SEABE RIS T IR L B IA S SoM, % ¢
=“‘CA’ , RS BUR WS,

0,=C, ,0,=C,. cName,OWN=C,;

DR C. AttributeListz=NULL, ¥ C. @ HEMAZ
C. FRESE D IR B IMAT SoM, 4 = ‘AA’ R
%%ﬁﬁﬁ?ﬂ%ﬁﬁ TERIBREST

0,=C,. cName+ ¢, ' +C,. Attributelist. attName; , 0, =
0., OWN=C,,

SURAE B EHE .

Revise()ntoConcept Algorithm;

Revise() ntoConcept{) {

Input: OntoConcepts={Cy,+*+,C:};//OntoConcepts: # 248
Output;%ntoConcepts= {Cryrnn Cobs /MR B B IE )G

for each C; € OontoConcepts do{
if (|C;. LinkSet|=1), //#I# C; %?& HHERMEZENEE -

if (C’ LinkSet, 1Type= ‘ Gerneralize’ and C;. LinkSet, sCard =
‘r’ )

if (Ci. LmkSet IType= ‘ Aggregation’and C;. LinkSet, sCard=
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“27)ythen// IR C 5H b#&’ﬁ?ﬁlﬁﬂ: Gerneralize 3, Aggre-

gation H C; W?ﬁéfﬁﬁjﬂ

{C=

Ci. LinkSet, cName; //188) C; 9B R B A & dType}
if (C;. Attributel. lst—NULL)then(//ﬁﬂ%%)F THE &, M 4R

& C R C MR, 37 SoM g RiE il B

attName= C;. cName; modifier="7";

C.. Attributel.ist = C,. Attributel.ist U {attName; , modfi-

eril;
SOM SoMU {<C;, Gi. ¢cName, Cy, ‘CA” > 15}

if (Ci.

Attributel.ist NULL)thcn//tlU%%Eﬂfﬁ FHEE R
;_%4\ G RR %R C R IFTE SoM it et

List{j . attName,
Ci. AttributeList[j ]

Ci Attributelist[j]. attName, Cy, AA’

4 FERELH
Bl 41 MK ABWA 1.2 i,

for each C;, AttributcList[j]& Ci. AttributeListdo{.
C;. AttributeList = (., AttributeList J {C. Attribute-

LIBRARY
partof partof
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. modifier, C;, Attributelist[j].

SoM=SoMU {<C,. AttributcList[j]. attName,
Yibt
} }()nto()oncepts=()ntoConccpts— {CY;/ /B8RS C NS P g

PUBLICATION PERSON
kindof (title, editor, pages) _ (name, id,, role)
indo kindofh kindof kindof X ‘\kl%
NEWSPAPER MAGAZINE BOOK STAFF STUDENT
(data) (area, periodicity) (author, ISBN, style) (salary, position) (number)
paridfey & partof Adindor  “kindof
ARTICLE NOVEL ESSAY
(length, author, keywords) (chapter) (topic)
B LA
BIBLIOTHECA .
partof partof
PUBLICATION PEOPLE
) (heading, pages) (name, eid, officeaddress, position)
klndof kmdof‘ kindof \ i dOf
GAZETTE JOURNAL CLERK PUPIL
(data) (area, periodicity) (salary, job) (number)
i kindof
phf\ / partof kindof
ARTICLE STORY ESSAY
(length, author, keywords) (chapter) (theme)
Bz EAB
1) 4% PR AT R AR L Fr R K, W RE A=0. 93, F IR AR B 10 M

WA TEK 11 R,
Cl; = {LABRARY,,BIBLIOTHECA, } ,

Cl; = {PUBLICATION, , PUBLICATIONg }
Cl; ={PERSON, , PEOPLE;},
CL = {NEWSPARER4 ,GAZETTEs }
Cl; ={MAGAZINE4 ,JOURNAL,},
Cli={BOKa},
Cl; = {STAFF, ,CLERK}
Cl; = {STUDENT, ,PUPILs},

{

Cl, == {ARTICLE, , ARTICLE:}

Clio={NOVEL,,STORY3},

Cl,, ={ESSAY,,ESSAY:}

2)35 F#N CR1,CR2, MBS C, .

n(C;) =n(en ) Alg nCes; ) = PUBLICATION, Alr; PUB-
LICATIONg;

JREERI 2 .

PUBLICATION

n(p ) =titles Alxs heading, = title, n(p, ) = editor,
n(ps) = pagesa ABalcrs pagess == pages
C, = {PUBLICATION, { title, editor, pages}, { } }

CI ={LIBRARY,{ },{ }},

{PEOPLE, { name, id, address,role} ,{ }}
{NEWSPAPER, {date},{ }},
{MAGAZINE, {area, periodicity},{ }}
{BOOK, {author,ISBN,STYLE},{ }},
{

{

{

1 \

EMPLOYEE, {salary,job},{ }}
STUDENT, {number},{ }},
ARTICLE, {length, author, keywords},{ }}
= {NOVEL, {chapter},{ }},

CII:(ESSAY,(topic}.( I3

SoM= {(LABRARY, LABARY, A, C), ( BIBLIOTHE-
CA,LABRARY,B,C),

(PURLICATION, PUBLICATION, A, C»>, ( PUBLICA-
TION,PUBLICATION,B,C),

{PERSON, PEOPLE, A, C), (PEOPLE, PEOPLE, B,
C),(GAZETTE,NEWSPAPER, B, C)

{NEWSPAPER, NEWSPAPER, A, C), (MAGAZINE,
MAGAZINE,A,C),

(JOURNAL, MAGAZINE, B, C), {(BOOK, BOOK. A,
C), (STAFF,EMPLOYEE, A, C)

( CLERK, EMPLOYEE, B, C)»,

C;
Cs
Q,

( STUDENT,
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STUDENT, A,C),{PUPIL.,STUDENT,B,C)

(ARTICLE, ARTICLE, A, C), (ARTICLE, ARTICLE,
B,C),(NOVEL,NOVEL, A, C)

(STORY,NOVEL,B,C),(ESSAY,ESSAY,A,C),(ES-
SAY,ESSAY,B,O)} U

(title, title, PUBLICATONA, , A) , ¢ heading, title, PUBLI-
CATUIB:,A),

(editor, editor, PUBLICATION,, A>, ( pages, pages,
PUBLICATION, , A) ,

{pages, pages, PUBLICATIONg, A) , {name, name, PER-
SONa , A), {name, name, PEOPLE3, A),

(id,1d, PERSON , A) , {eid,id, PEOPLEs, A), {officead-
ress, address, PEOPLE;, A),

{role, role, PERSON,, A), { position, role, PEOPLE;,
A),(data,data, NEWSPAPER4,A),

{data,data,GAZETTEx, A), {area, area, MAGAZINE, ,
A),{area,area, JOURNALg,A),

{ periodicity, periodicity, MAGAZINEa » A) , { periodicity,
periodicity, JOURNALz, A,

(salary, salary, STAFFa, A), {salary, salary, CLLERK3,
A),{position, job, STAFF,, A},

{job,job, CLERKy, A) , (number, number, STUDENT, ,
A), {number, number, PUPILy, A),

{author, author, BOOK4 , A) , {ISBN, ISBN, BOOKA ,A),
(style, style, BOOKA, A),

(length,length, ARTICLEA, A), (length, length, ARTI-
CLEg,A),(author,author, ARTICLLE;,A),

{author, author, ARTICLE, , A), (keywords, keywords,
ARTICLEA, A, (keywords, keywords, ARTICLEg, A,

{theme, topic, ESSAYx,A)},

3)iE X RR1, RR2,RR4, BB & M U1 D B4

Ci. PreRelationSet = {( PUBLICATION ( AGGREGA-
TION, —, —, PartOf) , (PEOPLE, AGGREGATION, —, —,
PartOf) } ;

D000 http://www.cqvip.com|

C;. PreRelationSet = {( LIBRARY, AGGREGATION,
—, —, KindOf™ ) (NEWSPAPER, GENERALIZE, —, —,
KindOf™ ), (MAGAZINE,GENERALIZE, —, —,KindOf ™),
(BOOK, GENERALIZE, —, —, KindOf ™ ), (NOVEL, GEN-
ERALIZE, —, —, KindOf™ ), (ESSAY, GENERALIZE, —,
—,KirdOf )} ; |

C;. PreRelationSet = {( LIBRARY, AGGREGATION,
—, —, PartQOf™ ), (EMPLOYEE, GENERALIZE, —, —,
KindOf~), (STUDENT,GENERALIZE, —, —,KindOf ™ );

C,. PreRelationSet= { (PUBLICATION, GENERALIZE,
—,—,KindOf) , (ARTICLE, AGGREGATION, —, —, Part-
on Y,

Cs. = PreRelationSet = { (PUBLICATION, GENERAL-

1ZE, —,—, KindOf) , CARTICLE, AGGREGATION, —, —,
PartOf) }

Cs = PreRelationSet = { ( PUBLICATION, GENERAL.-
1ZE,—, —, KindOf) , (NOVEL, GENERALIZE, —, —, ind-

Of ), (ESSAY,GENERALIZE, —, —,KindOf™),};

C;. =PreRelationSet= { (PEOPLE, GENERALIZE, , —,
—,KindOD } ;

Cs. =PreRelationSet={ (PEOPLE, AGGREALIZE, , —,
—,KindOf) } ;

(5. = PreRelationSet = {( NEWSPAPER, AGGREGA-
TION, —, —, PartOf ") } , (MAGAZINE, AGGREGATION,

—,—PartOf) } ;
Cio. PreRelationSet = { BOOK GENERALIZE, —, —,
KindOf), ( PUBLICATION, GENERALIZE, —, —, Kind-

oD}

Cn. PreRelationSet = { BOOK, GENFRALIZE, —, —,
KindOf), ( PUBLICATION, GENERALIZE, —, —, Kind-
ob}.
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SAY , N AR 4 35 7 i 22 FR DR I, 75 ) 8 e v 28 S (14 AT,
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R% 3B, 7 Agent A FE 5 5 15 336 TR AH 8 B 2
L HE Z A T RE G B W T, H NS SR E R E
B, B BAEES S TN B BRSO SR AR
BV EREYEEE TRIE. B, XFhS REE A LU
T REF B HE I, 3 & 89 Taxi (788 4145 I8 B RIHLAE A
Jiis = Lo

GRERB £ Agent ‘FIHAMG RLEREWIEAH
SEMIE, BB REWRIERMERE S . £ Agent BALEIR
B4 B PRI R, (R iR B A5 ) N IR HE T AR B
AEREE AR ER . 3BT BATRE X £ Agent #h
YEF AP EMER L £ Agent BMERB S RIS BTR
WA T, RS IMERBOMEM AL ARG,
BT T EHIE Agent PMETR b2 SR, A4 3R]
REntReE SR, I AR A S | fshifes |, BT
KERY, 4848 Agent SRR R MM, B IL T —A BTSN
YEILERERE, LA T & Agent PMEF I M I H Y, X
R0 Z W BN, SN TX 238
RS R L Agent it R AZF I BERARE
BB A SRR . AT ISR A Agent BI1E AL
XTI T2 1 Agent BN .

2% 3C OB AT 7R T LA AR 488 FL AR IO P 41 dal ik — 35 AL, (R Bt

5 BT SOHE B A T R FF - — R A AT ROB A 38 o 1
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PMESR AR 2 X J7 s T RAE Agent £ 524 HE HAD A-
gent 174 MG AT T » Agent I LURTFEARIRME .
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