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MOT SO PHUONG PHAP BO TRO CHO VIEC TRICH XUAT
MO HINH ER TU OWL2

Vo6 Hoang Lién Minh*, Hoang Quang

Truong Dai hoc Khoa hoc, Dai hoc Hué, 77 Nguyén Hué, Hué, Viét Nam

Tém tat. OWL la ngdn ngit d¢ mo hinh héa cac cac hé thong thong tin thong qua viée mo ta
cac 16p, cac thudc tinh va cac moi quan hé gitra cdc thanh phéan nay gitp cho may tinh cé thé
“hi€u” va xt ly thong tin. Tuy nhién, dinh dang cia OWL la khé ¢6 thé hi€u vé ct phap ctia
OWL ciing nhu kho thao tac va kho truy van. Céc nghién ciru da dé xuét phwong phap anh
xa tt m6 hinh ER (Entity-Relationship) va ER md rong sang OWL (Web Ontology
Language) nham st dung lai cic hé thdng cii giup giam chi phi thay vi phai thiét k& cac
ontology tir dau. Van dé trich xuat mét mo hinh ER va ER mo rong ttr OWL cho trude duoc
xem la viéc xac dinh mot anh xa nguoc ctia anh xa chuyén déi tir mé hinh ER va ER mo
rong sang OWL. Trén thuc t&, ky thuat chuyén d6i ngugc nay sé cho phép chung ta xay
dung mot mo hinh dit liéu mitc khai niém cé thé da duge st dung d€ thiét k€ mét ontology.
bé& gitp cho viéc hiéu 16 cdu trac cia OWL cling nhu dit liéu OWL, bai bdo nay gidi thiéu
tap cac quy tac trich xuat md hinh ER tir OWL, trong d6 dé xudt b sung mot s§ truong hop
trich xu&t mo hinh ER ttr OWL nhu thudc tinh khoa, thudc tinh phtic hop hay méi quan hé
phan xa.

Tt khoa: OWL, ontology, ER, ky thuat chuyén ddi nguoc
1 Giéi thiéu

Su phat trién cua Web ngit nghia sé gitip cho cac may tinh dé dang nhan dang va x ly
cac thong tin, tich hop thong tin va hd tro con nguoi. Ontology Web Language (OWL) 1a ngoén
ngtt biéu dién cac thuc thé trén mot mién dit liéu nhat dinh, hodc d€ dién dat y nghia khac nhau
cua cac thuat nglt von c6 thé khong thuc sy teong minh va xdc dinh cac moi quan hé gitta
ching. OWL dugc thiét ké cho web ngir nghia, thwong duoc sit dung boi cac ting dung can xt
ly ndi dung thong tin va thiec hién suy luédn thay vi chi trinh bay thong tin.

Mob hinh ER dwoc dé xuat boi P. Chen [12] 1a mot md hinh khéi niém, dwa vao viéc
nhan thic thé gidi thue thdong qua tap cac d6i twong dwgc goi la cac thuc thé va cac méi quan hé
gitta nhitng doi tuwong nay. Ngoai viéc dong vai tro la mo hinh khéi niém, m6 hinh ER con duoc
xem la mét trong nhitng md hinh dit liéu ngt nghia. Thong qua mo hinh ER, nguoi ta ¢ thé
xac dinh dwoc céc tap thuc thé cia mot hé thong thong tin, dong thoi ngir nghia cia mo hinh

con dugc thé hién boi cdc m6i quan hé gitra cac tap thuc thé.
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Cac nghién cttu cta cac tac gia M. Fahad [1], I. Myroshnichenko [2], P. Chujai [3], Toan
Van Nguyen [4], S.Brockmans [5] da dé xuat phuong phap chuyén doéi tir mo hinh ER va ER
mé rong sang OWL ontology nham st dung lai cac hé thdng cii thay vi phai thiét k& cac
ontology tir dau. Van dé trich xudt md hinh mutc khai niém tir OWL ontology cho trudc duoc
xem la viéc xac dinh mot anh xa nguroc cta anh xa chuyén doi tir mo6 hinh mtrc khai niém sang
OWL ontology. S. Bagui [6] da tap trung vao viéc phét trién tap cac quy tac chuyén d6i OWL
thanh mo6 hinh ER va EER (Enhanced Entity-Relationship) bang cach lan luot xac dinh cac
thanh phan co ban ctia md6 hinh ER va EER trong mot OWL cho trude. Tac gia dé xudt 11 quy
tac chinh d& anh xa cac 16p va thudc tinh trong OWL thanh cac thuc thé, thudc tinh OWL va
moi quan hé trong md hinh ER. Tuy nhién, nhiéu thanh phan tuong ting chwa dé cap nhu thudc
tinh phitc hop, mdi quan hé phan xa... Hay tac gia chi méi phén tich trén OWL1 chit chwa xem
xét trén OWL2 nén chuwa xem xét day du cho cac truong hop nhu thudc tinh khoa trong qua

trinh chuyén d6i.

C. Wang va cdng su [16] gidi thiéu phuong phép anh xa tit OWL-s thanh biéu d6 hanh
doéng. Weijun Li [7] da dé xuat cac khéi niém mdi vé Oton2 va mo6 hinh UML (Unified Modeling
Language), tir d6 dé xuat cach anh xa OWL2 thanh m6 hinh UML. Tuy nhién, tac gia [7] chi méi
dua ra khéi niém vé Onto2 va md hinh UML béng 1y thuyét todn hoc ma chua giai quyét mot
cach teong minh; vi dy, lam thé nao d€ xac dinh truong hop nao la twong ting v6i cac loai quan
hé trong UML.

Bai bdo nay gidi thiéu bs sung cac quy tac trich xudt nham dwa ra mot giai phép giai
quyét cac truong hop chua dé xuat, tir d6 cung cap ky thuat chuyén doi hoan chinh nhat c6 thé.
Diéu nay la hoan toan hop ly vi can phai chuyén d6i tat ca cac thanh phan lién quan bang cach

xem xét cau tric OWL trong qua trinh trich xudt sang mo hinh ER tit OWL.

Bai bdo sé phan tich OWL va xac dinh cdu trtc twong duong khi trich xuédt thanh mo
hinh ER, nhu lam thé nao d€ nhan dién tap thuc thé, thudc tinh, hay mot méi quan hé. Theo do,
cau truc cua bai bao nhu sau: Muc tiép theo trinh bay bd sung phuwong phap chuyén d6i OWL
ontology thanh mo hinh ER. Muc 3 1a phan két luén va thao luan vé hudng nghién ctru tiép
theo.

2 Trich xuat mo hinh ER tit OWL2

D¢ phan tich sy twong dong gitta mo6 hinh ER va ER mé rong véi OWL ontology da ¢
nhiéu tac gia nghién cttu nhuw [1] [2] [3] [4] [5] [6]. Bai bao ké thita nhitng phan tich d6 va thao
luan lam thé nao d€ chuyén d6i cau tric OWL sang mo hinh ER. Chung t6i phén tich trén cau
trac OWL2 d€ tdng quéat hda cac quy tac trich xuat.

A. Trich xudt tdp thic thé'tir OWL
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Trong OWL, 16p dinh nghia mdt nhém cac ca thé vi chiing c6 cung thudc tinh. Co hai cau
truc khac nhau c6 thé dugc stt dung dé€ dinh nghia mot 16p. Cau truc thit nhat dugc sit dung dé
dinh nghia mot 16p la owl:class. Cau trtc tht hai dwgce st dung d€ xac dinh mot 16p (hodc 16p
con) la rdfsubClassOf [6]. Ta thdy rang khai niém 16p trong OWL tuong duong véi tap thuc thé

trong mo hinh ER; vi vy, quy tac trich xuat nhuw sau:

Quy tic OWL1: Lép hodc 16p con C(E) khai bio bing ct phép owl:class hoic
rdfs:subClassOf dwgc chuyén d6i thanh tap thuc thé E trong mo hinh ER [6].

B. Trich xudt thudc tinh ttir OWL

Trong OWL, thudc tinh kiéu d liéu mo ta cac doi tuong ca thé ctia mot 16p va cung cap
cac dix kién cu thé vé cac doi tuong ca thé trong mot 16p. Thudc tinh kiéu dix liéu lién két cac d6i
twong ca thé voi cac gia tri kiéu div liéu. Véi md hinh ER, thue thé duwge md ta boi cac thudc tinh
sau.

1) Trich xudt thudc tinh don tri

Trong OWL, thudc tinh ki€u dit liéu thuong lién két cac ca thé véi cac gia tri dix liéu. Tuy
nhién, theo mdc dinh, OWL cho phép céc thudc tinh ¢ nhiéu gia tri. D€ mét thudc tinh kiéu div
lifu nhan mot gid tri duy nhéat, thi thudc tinh d6 duoc thiét 1ap tinh chat ham
FunctionalDataProperty. Thudc tinh kiéu dit liéu 1a kiéu di liéu don. Vi thé, chiing twong duong
v6i thudce tinh don trong mo6 hinh ER; diéu nay tuong ting ngtt nghia véi thudc tinh don tri cua
mo hinh ER.

Vi vay, ta c6 quy tac trich xuat thudc tinh don tri nhu sau:

Quy taic OWL2: Thudc tinh kiéu dit liéu attE c6 tinh chat ham FunctionalDataProperty, c6
mién la C(E) va kiéu dit liéu nguyén thuy trong OWL dugc chuyén d6i thanh thudc tinh don tri
attE cta 16p E, cd kiéu dit liéu twong tng trong mo hinh ER [6].

<owl:DatatypeProperty rdf:about="#Birthday">

<rdf:type rdf:resource="#FunctionalProperty"/> -
Birthday Employee
<rdfs:domain rdf:resource="#Employee"/>
<rdfs:range rdf:resource="#dateTime"/>
</owl:DatatypeProperty>
Vi du 1. Ma nguén biéu dién thudc tinh trong OWL Hinh 1. Trich xu&t thudc tinh don tri

Nhu & Vi du 1, thudc tinh kiéu d@ liéu Birthday dwoc biéu dién cé tinh chit ham
FunctionalDataProperty, c6 mién la 16p Employee va kiéu dix liéu la ki€u ngay dateTime. Vi thé, nd
duoc trich xuét thanh thudc tinh caa 16p Employee (Hinh 1).
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2) Trich xuit thuc tinh khéa

Trong OWL1, khong c6 cé khai niém khod chinh cling nhw hd tro khai bdo khoa, nhung
trong OWL2, mét tap hop cac thudc tinh (d liéu hodc d6i twong) co thé dugce gan nhu la khéa
bang cach st dung ct phap owl:hasKey. Diéu nay twong duong véi ngit nghia ctia khod trong
mo hinh ER vi thudc tinh khod phai 1a thudc tinh don, chi nhan mot gid tri duy nhat, khong

nhan gia tri null nén ta cé quy tac chuyén d6i thudc tinh khéa nhw sau:

Quy tic OWL3: Thudc tinh kiéu dit liéu don KE c6 mién 1a C(E), pham vi 1a kiéu di liéu
nguyén thay trong OWL dugc khai bao bing ct phdp owlhasKey va rang budc
minQualifiedCardinality va maxQualifiedCardinality thiét 1ap 1a 1 thi chuyén d6i thanh thudc tinh
khoda KE cua thuc thé E.

<owl:Class rdf:about="#Employee">
<rdfs:subClassOf rdf:resource="#Person"/>
<owl:hasKey rdf:parseType="Collection">
<rdf:Description rdf:about="#EmpID"/>
</owl:hasKey>
</owl:Class>
<owl:DatatypeProperty rdf:about="#EmplID">
<rdf:type rdf:resource="#FunctionalProperty"/>
<rdfs:domain rdf:resource="#Employee"/>
<rdfs:domain>
<owl:Restriction>
<owl:onProperty rdf:resource="#EmpID"/>
<owl:minQualifiedCardinality rdf:datatype="#nonNegativelnteger">
1</owl:minQualifiedCardinality>
<owl:onDataRange rdf:resource="#int"/>
</owl:Restriction>
</rdfs:domain>
<rdfs:domain>
<owl:Restriction>
<owl:onProperty rdf:resource="#EmpID"/>
<owl:maxQualifiedCardinality rdf:datatype="#nonNegativelnteger">
1</owl:maxQualifiedCardinality>
<owl:onDataRange rdf:resource="#int"/>
</owl:Restriction>
</rdfs:domain>
<rdfs:range rdf:resource="#string"/>
</owl:DatatypeProperty>

Vi du 2. Ma ngudn biéu dién thudc tinh khéa trong OWL
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Xét 6 Vi du 2, 16p Employee c6 khai bao owl:hasKey 1a thudc tinh EmpID, dong thoi co
thudc tinh kiéu dit liéu EmpID cé mién la 16p Employee va pham vi la kiéu dit liéu Interger, rang
budc minQualifiedCardinality va maxQualifiedCardinality thiét lap 1a 1. Vi thé, n6 dwgc trich xuét
thanh thudc tinh khéa EmpID cta tap thuc thé Employee (Hinh 1).

3) Trich xudt thudc tinh da tri

Trong m6 hinh ER, thudc tinh da tri ¢ thé ¢ nhiéu gid tri thudc tinh cho mdi thue thé.
Trong OWL, thudc tinh kiéu di liéu biéu dién da tri & dwoc xac dinh béng han ché& ban s6. Néu
khai bao cardinality hodc minCardinality 16n hon 1 cho thudc tinh ciia mot 16p thi bat ky thé hién
cua 16p c6 thé€ lién quan dén nhiéu cd thé cua thudc tinh d6. Nhu da dé cap o trén, OWL cho
phép cac thudc tinh c6 nhiéu gia tri, vi th€ c6 ngl nghia twong duwong véi thudc tinh da tri trong
mo hinh ER.

Quy tic OWL4: Thudc tinh kiéu di liéu attE ¢ cardinality hodc minCardinality 16n hon 1,
c6 mién la C(E) va kiéu dix liéu nguyén thuy trong OWL duoc chuyén d6i thanh thudc tinh da
tri attE ctia 16p E, c6 kiéu dix liéu tuong tng trong md hinh ER.

<owl:DatatypeProperty rdf:about="#Location"> @

<rdfs:domain rdf:resource="#Department"/>

DepName

u

<rdfs:range rdf:resource="#string"/> Department

:

</owl:DatatypeProperty>

Vi du 3. Ma ngudn biéu dién thudc tinh trong OWL Hinh 2. Trich xudt thudc tinh da tri

C. Trich xudt thugc tinh phitc hop ttr OWL

Thudc tinh phttc hop dugc tao tir nhitng thudc tinh don khéc nhau. Néu cac thudc tinh ¢
cau truc phtc tap hodc c6 cac thudc tinh lién hé véi nhau va c6 ngl nghia cu thé trong thé gidi
thuc thi nén tach no ra thanh cac thudc tinh doc 1ap véi nhau. Tuy nhién, trong thuec té, van cé
mot s8 treong hop thuodc tinh van gitt cau tric phuc tap dé biéu dién dung ngit nghia ctia thé
gioi thuwe. Trong OWL, thudc tinh kiéu dit liéu c6 nhiéu thudc tinh con thanh phan, biéu dién
béng ct phép rdfs:subPropertyOf. Vi du 4 cho thdy mot thudc tinh di liéu c6 thudce tinh con duoc
md ta trong OWL.

biéu nay tuwong dwong voi nglt nghia ctia thudc tinh phitc hop ciia mod hinh ER, vi thudc
tinh phttc hop la thudc tinh duoc tao tit nhitng thudc tinh don khéc nhau. Vi dy, ngay sinh cdu
thanh t&r ngay, thang va nam sinh, hay nhu tén cia mot nguoi gom ho, tén dém va tén. Nhu o

Vi du 4, thudc tinh kiéu di¢ liéu con Frname duwgc khai bdo la thudc tinh con ctia thudc tinh
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EmpName bang c&u trac rdfs:subPropertyOf rdfresource="#EmpName”. Vi vay, ta c6 thé phat biéu
quy téc trich xudt thudc tinh phtec hop nhw sau:

Quy tic OWL5: Thudc tinh ki€u dir liéu con sub_attE dwoc khai bdo béng cau trac
<rdfs:subPropertyOf rdf:resource="#attE" />, ¢ mién la thudc tinh attE va pham vi la kiéu dix liéu
nguyén thuy thi trich xuat thanh thudc tinh con sub_attE ctia thudc tinh phirc hop attE.

<owl:DatatypeProperty rdf:about="#EmpName">
<rdf:type rdf:resource="#FunctionalProperty"/>
<rdfs:domain rdf:resource="#Employee"/>

<rdfs:range rdf:resource="fstring"/> @

</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:about="#Fname">
<rdfs:subPropertyOf rdf:resource="#EmpName"/> @ @ @
<rdf:type rdf:resource="#FunctionalProperty"/> Hinh 3. Trich xu4t thudc tinh phtic hop
<rdfs:domain>
<owl:Restriction>
<owl:onProperty rdf:resource="#EmpName"/>
<owl:someValuesFrom rdf:resource="#string"/>
</owl:Restriction>
</rdfs:domain>
<rdfs:range rdf:resource="#string"/>
</owl:DatatypeProperty>

Employee

Vi du 4. Thudc tinh kiéu dit liéu con Fname

D. Trich xudt moi quan h¢

Trong mo hinh ER, mét mdi quan hé nhi nguyén R gitta hai tap thuc thé E1 va Re. Trong
OWL, thudc tinh d6i tuong duwoc st dung d€ biéu dién mdi quan hé nhi nguyén gitra cac 16p Ci
va Cj c6 lién quan véi nhau, n6 gitip lién két cac ca thé ctia Ci dén cac ca thé ctia Cj [6]. DE dién ta
sO Tan xuat hién toi thiéu va tdi da ctia cac thé hién cua tap thuc thé trong mot moéi quan hé
nguoi ta dung ban s6. Ban s6 (cardinality) 1a mot cap s6 nguyén (min, max), chita s6 tdi thiéu va
sO t0i da cd thé co cua cac thé hién cua tap thuc thé tham gia vao moi quan hé. Ban sd giup xac
dinh loai cia m&i quan hé 1a 1:1, 1:N, N:1 hay N:N, ttrc la d€ xac dinh mdi thé hién cua tap thuc
thé nay co lién hé véi bao nhiéu thé hién cua tap thuc thé kia thong qua méi quan hé.

Vay lam thé nao d€ xac dinh m&i quan hé 1a 1:1, 1:N hay N:N gitta hai 16p trong OWL?

biéu nay sé dugc xac dinh béi rang budc min/max cua cdp thudc tinh d6i tuong.

<owl:Class rdf:about="#Department">
<rdfs:subClassOf>
<owl:Restriction>
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<owl:onProperty rdf:resource="#Department_Manages"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">0</owl:minQualifiedCardinality>
<owl:onClass rdf:resource="#Department"/>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Department_Manages"/>
<owl:maxQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:maxQualifiedCardinality>
<owl:onClass rdf:resource="#Department"/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#Manages">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Manages_Department"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardinality>
<owl:onClass rdf:resource="#Manages"/>
</owl:Restriction> </rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Manages_Employee"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardinality>
<owl:onClass rdf:resource="#Manages"/>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Manages_Department"/>
<owl:maxQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:maxQualifiedCardinality>
<owl:onClass rdf:resource="#Manages"/>
</owl:Restriction> </rdfs:subClassOf>
</owl:Class>

Vi du 5. C4p thudc tinh d6i twong biéu dién moi quan hé 1:1

O Vi du 5, thudc tinh d&i tuong Department_ Manages 6 minCardinality va maxCardinality

la 1 tuong tng véi 16p Department. minCardinality bang 1 c6 nghia la thudc tinh d6i tuong d6

75



V6 Hoang Lién Minh va Hoang Quang Tap 127, S6 24,2018

phai cé gid tri cho tat ca cac thé hién cta 16p nay. Tuy nhién, trong mot s6 truong hop OWL
khong khai bao rang budc ban sd, thi c6 nghia la ban s8 ctia quan hé 1a 0:N. Vi thé, ta c6 quy tac

trich xuat nhu sau:

Quy tic OWL6: Néu mbi thudc tinh d8i tuong gitta hai 16p C(E1) va C(E2) véi
minQualifiedCardinality 1a 0 hodc 1 va maxQualifiedCardinality 1a 1; hodc qualifiedCardinality 1a 1,
va thudc tinh d6i twong nguoc inverseOf cta né voi minQualifiedCardinality la 0 hodc 1 va
maxQualifiedCardinality la 1, hodc qualifiedCardinality la 1 thi chuyén d6i thanh quan hé nhi
nguyén gitra hai tap thuc thé C(E1) va C(E2) voi ban s6 1a 1.1.

(1,1) _— T (1,1)
Department ———<_Department_Manages_———— Manages

Hinh 4. Trich xudt thanh méi quan hé nhi nguyén 1:1

<owl:Class rdf:about="#Department">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Department_Project"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardinality>
<owl:onClass rdf:resource="#Department"/>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Department_Project"/>
<owl:maxQualifiedCardinality
rdf:datatype="#nonNegativelnteger">100</owl:maxQualifiedCardinality>
<owl:onClass rdf:resource="#Department"/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#Project">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#Project_Department"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardinality>
<owl:onClass rdf:resource="#Project"/>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
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<owl:Restriction>
<owl:onProperty rdf:resource="#Project_Department"/>
<owl:maxQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:maxQualified Cardinality>
<owl:onClass rdf:resource="#Project"/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>

Vi du 6. Cap thudc tinh d6i tugng biéu dién méi quan hé 1:N

Ta thdy rang & Vi du 6, thudc tinh d&i twong Department_Project c6 minCardinality va
maxCardinality déu 1a 1, nhung Project_Department c6 minQualifiedCardinality la 1 va
maxQualifiedCardinality 16n hon 1. Vi thé, ta c6 thé phat bidu quy tac trich xuat m&i quan hé nhi

nguyén 1:N nhu sau:

Quy tic OWL7: Néu mbi thudc tinh d8i tuong gitta hai 16p C(E1) va C(E2) véi
minQualifiedCardinality 1la 0 hodc 1 va maxQualifiedCardinality 1a 1, hoac qualifiedCardinality 1a 1,
va thudc tinh d6i twong nguoc inverseOf cua né véi minQualifiedCardinality 1a 0 hodc 1 va
maxQualifiedCardinality 16n hon 1, hodc qualifiedCardinality 16m hon 1 thi chuyén d6i thanh m&i
quan hé nhi nguyén gitta hai 16p C(E1) va C(Ez) v6i ban s6 1a 1:N.

Va tuong tu, ta c6 quy tac chuyén ddi quan hé N:N nhw sau:

Quy tic OWLS8: Néu mbi thudc tinh d8i tuong gitta hai 16p C(E1) va C(E2) véi
minQualifiedCardinality 1a 0 hodc 1 va maxQualified Cardinality 16n hon 1, hodc qualifiedCardinality
16n hon 1, va thudc tinh ddi teong nguoc inverseOf ctia n6 véi minQualified Cardinality 1a 0 hodc 1
va maxQualifiedCardinality 16n hon 1, hodc qualifiedCardinality 16n hon 1 thi trich xudt thanh mdi

quan hé nhi nguyén ban s6 la N:N.
4) Trich xudt moi quan hé phan xa

Trong mo hinh ER, mé&i quan hé phan xa la méi quan hé gitra cac thuc thé cua cuing mot
tap thuc thé. Trong méi quan hé phan xa, mot tap hop cac thé hién ¢ thé dam nhan mot vai tro
duy nhét hodc nhiéu vai tro trong cung moi quan hé [8]. Viéc kiém tra cac vai tro cho phép
ching ta phéan loai tit ca cac mdi quan hé phan xa thanh kiéu méi quan hé déi xing hodc bat
d6i xting.

Mot moi quan hé phan xa dwgc goi la c6 tinh chat d6i xting khi tat ca cac thé hién tham
gia vao moi quan hé ¢ moét vai tro duy nhat va c¢d cung ngtt nghia [9]. M6i quan hé phan xa la
bat doi xing khi c6 mot mdi quan hé gitta hai nhom vai tro khac nhau trong cung moét tap thue
thé va ngr nghia ciia m6i quan hé nay la khac nhau tuy thudc vao huéng ma cac nhom vai tro

nay quan hé véi nhau [10].
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Vay van dé dat ra la 1am thé nao d€ nhan dién moi quan hé phan xa la doi xting hay bat
d8i xting trong OWL? Véi m6i quan hé phan xa ddi xting, ta thay rang chi c6 mot vai tro va ban
s6 tham gia trong m&i quan hé 1a 1:1. Nhu da dé cap, thudc tinh d6i twong dung d€ bidu dién
moi quan hé trong OWL; vi thé, mot thudce tinh d6i twong ¢d mién va pham vi déu la mot 16p
tuong duong véi mdi quan hé phan xa d6i xting. D& dam bao biéu dién dting ban s6 1:1 cua
modi quan hé phan xa déi xtng, ta can xac dinh thudc tinh ddi twong dé cé thiét lap

minQualifiedCardinality va maxQualifiedCardinality 1a 1. Ta cé quy téc trich xudt nhuw sau:

Quy tic OWL9: Véi thudc tinh d8i tuong c6 mién va pham vi déu 1a 16p C(E), dwoc thiét
lap minQualifiedCardinality va maxQualifiedCardinality la 1 thi trich xudt thanh moi quan hé phan
xa d6i xting ctia tap thuc thé E, vai tro ctia moi quan hé phan xa la tén ctia thudc tinh d6i twong
dé.

Vi du 7 ¢6 thudc tinh d6i tuwong siblingOf ¢6 mién va pham vi 1a 16p Person, va khong c6
thudc tinh nguwgc va ¢ rang budc bang s6 minQualifiedCardinality la 1. Vi thé€, né dwoc trich xudt
thanh quan hé phan xa ddi xting siblingOf ctia tap thuc thé Person (Hinh 5).

<owl:ObjectProperty rdf:about="#siblingOf">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdf:resource="#Person"/>
<rdfs:range>
<owl:Restriction>
<owl:onProperty rdf:resource="#siblingOf"/>
<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardi
nality> Person
<owl:onClass rdf:resource="#Person"/>
</owl:Restriction>
</rdfs:range>
</owl:ObjectProperty>

—(N‘T) Sujqis—

—(N‘T) SuqiIs—,

Vi du 7. Vi du thudc tinh d6i twong biéu dién quan hé phan xa d6i Hinh 5. Trich xu4t thanh m&i

xtng quan hé phan xa ddi xting

Véi m8i quan hé phan xa bat ddi xting, ta thay rang cac vai tro 1a roler va rolez. Vi thé
tuong tmg véi mdi vai tro chinh 1a mot thudc tinh ddi twong c6 mién va pham vi déu ciing mot
16p, va hai thudc tinh d6i twong nay 1a nguoc nhau.

Quy taic OWL10: V6i cp thudc tinh d8i tuong ngwoc nhau roler va role2cé mién va pham

vi déu 1a 16p C(E) thi trich xudt thanh mdi quan hé phan xa bat doi xing cua tap thuc thé E. Hai
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vai trd0 cua mdi quan hé phan xa la tén cua hai thudc tinh d6i twong dé. Tuy thudc vao
minQualifiedCardinality va maxQualifiedCardinality trén ting thudc tinh d6i tuong roler va role

ma ta thiét 1ap ban sd twong ting cho mdi quan hé phan xa bat doi xting dé.

<owl:ObjectProperty rdf:about="#husband">
<owl:inverseOf rdf:resource="t#wife"/> husband_wife
<rdfs:domain rdf:resource="#Person"/>

= >
<rdfs:range rdf:resource="#Person"/> fz E ?‘,‘
<rdfs:range> \'l-: | 2
<owl:Restriction>
<owl:onProperty rdf:resource="#husband"/> Person

<owl:minQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:minQualifiedCardinal
ity>
<owl:onClass rdf:resource="#Person"/>
</owl:Restriction>
</rdfs:range>
<rdfs:range>
<owl:Restriction>
<owl:onProperty rdf:resource="#husband"/>
<owl:maxQualifiedCardinality
rdf:datatype="#nonNegativelnteger">1</owl:maxQualifiedCardinal
ity>
<owl:onClass rdf:resource="#Person"/>
</owl:Restriction>
</rdfs:range>
</owl:ObjectProperty>

Hinh 6. Trich xuét thanh

Vi du 8. Vi du thudc tinh d6i twong biéu dién quan hé phan xa bat doi . o .
mdi quan hé phan xa bat

xung déi xting
Vi du 8 c6 thudc tinh d6i tuwong husband cé mién va pham vi la 16p Person, va la thudc tinh
ngugc cua thudc tinh ddi tuong wife, c6 rang budc bang s6 minQualifiedCardinality va
maxQualifiedCardinality 1a 1. Vi th€, n6 dwgc trich xuat thanh moi quan hé phan xa bat doi xing
husband_wife cta tap thuc thé Person.

5) Trich xudt moi quan hé tong qudt hoa/chuyén biét héa

Tong quat hda va chuyén biét hoa la hai cach nhin dudi 1én va trén xudng vé si phan cap
cac tap thuc thé, mo ta kha nang quan ly cdp do phtic tap ctia hé théng bang cach triru twong

héa. Khéi niém tong quét hoa va chuyén biét hoa trong mo6 hinh ER mo rong va OWL 1a twong
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tw. Néu C’ 1a 16p con cta 16p C va i la mot thé hién twong ¢ing cua ca thé thi trong ca hai truong
hop ta c6 C'(i) -> C(i) [11]. Quy téc trich xudt quan hé chuyén biét héa tir OWL nhu sau:

Quy tic OWL11: Chuyén d6i 16p con C(sub_E) ctia 16p C(E) trong OWL thanh 16p chuyén
biét hoa.

Trong mo6 hinh ER mo rong, chuyén biét héa duwoc phan thanh hai loai: chong lap
(overlap) va phan ly (disjoint) hodc c¢6 thé két hop ca hai loai nay. Ching ta sé thao luan lam thé

nao dé€ chuyén doéi chuyén biét héa phan ly va chong 1ap.

MG6i quan hé chuyén biét hda la phan ly khi mot thue thé cta 16p cha chi c6 thé thudce vé
mot trong cac 1op con. Trong OWL, cti phép dé c6 thé bidu dién cho mdt mdi quan hé phan ly 1a
owl:disjointClasses. C&u truc owl:disjointClasses c6 nghia 1a khong c6 thanh vién nao chung gitta
cac 16p. Céu trac thtt hai d€ dinh nghia m6i quan hé phan ly 1a owl:complementOf. Cau truc
owl:complementOf chon tat ca cac ca thé khong thudc mot 16p nhat dinh [17]. Ta c¢d thé phat biéu
quy téc trich xudt m&i quan hé Téng quat héa/Chuyén biét hda la phan ly nhu sau:

Quy tic OWL12: Trong ciu trtc 16p — 16p con cia OWL, ct phép owl:disjointWith hodc
owl:complementOf sé duoc trich xudt thanh m&i quan hé Chuyén biét hda 1a phan ly trong mo
hinh ER mo rong.

Moéi quan hé Chuyén biét hoa la chong 1ap gitta cac 16p ma tat ca cac 16p con da dugc chi
dinh, va khong c6 16p con nao thém. Mdi thé hién cua 16p cha phai la thé hién caa it nhat mot
trong cac 16p con. Trong OWL, cdu tric d&€ biéu dién cho mot mdi quan hé Téng quat
hoéa/Chuyén biét hda 1a chong 14p 1a owl:unionOf . Vi vay ta c6 thé phat bidu quy tac trich xuat
nhw sau:

Quy tic OWL13: Trong ciu triic 16p cha — 16p con ctia OWL, cti phap owl:unionOf sé duoc
trich xuat thanh méi quan hé chuyén biét hoa la chéng 14p trong mé hinh ER.

6) Trich xudt moi quan hé hop

Moi quan hé hop cho phép mot tap thuc thé duoc ké thiva tir cac tap thuce thé khac. Trong
OWL2, d€ biéu dién ké thita st dung cdu trac owl:intersectionOf. Vi thé, ta c6 thé phat biéu quy
tac trich xuat nhuw sau:

Quy tic OWL14: Trong OWL, 16p C(E) khai béo bang ct phap owl:intersectionOf véi cac
16p C(Ei) dugc trich xudt thanh quan hé ké thira trong mo hinh ER.

3  Kétluan

OWL duoc xay dung bang cu tric phan cdp, nhung hau nhu tat ca cac thanh phan caa
mo hinh ER c6 thé x4c dinh dugce tiv OWL ontology. Trong bai bao nay ching t6i da trinh bay
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tap cac quy tac nham trich xut cac thanh phén c6 trong mé hinh ER tir mot OWL ontology cho
trude. Bai bao da xac dinh quy tic trich xuat tap thuce thé, cac thudc tinh, cac kiéu mdi quan hé
gitta cac tap thuc thé. Bai bao ciing da dé xudt quy tac lam thé nao dé xac dinh méi quan hé

phan xa cling nhu xac dinh rd méi quan hé phan xa d6i xing hay bat ddi xtng.

Néu xem anh xa f la phwong phap chuyén doi ttr mo6 hinh ER va ER m¢ rong sang OWL
ontology, thuc nghiém da chiing t6 dugc rang phuong phap trich xudt ma chung ti gisi thiéu
trong bai bo nay chinh 1a 4nh xa f! (dnh xa nguoc ctia anh xa f). Mdi md hinh ER két qua u = f
1(0) ma chung t6i thu dugc tit OWL ontology o cho triedc thoa man f(u) = o.

Tuy nhién, do mét s6 dédc diém cua md hinh ER va ER mo rOng nén van dé trich xuat tir
OWL2 dam bao tinh chat “bao toan ngit nghia” van ham chtta nhiéu thach thitc. Cac quy tac dé
xudt la chua day du vi 6 mot s6 thanh phan quan trong ctia mét ontology OWL nhu tap céc
tién dé (axiom), entity axioms, key axioms va tap cac biéu thuc (vi du, class expressions, data
property expressions). Trong thoi gian tdi, chung toi sé tiép tuc nghién cttu d€ hoan chinh bd

quy téc chuyén ddi d8i véi viéc trich xuat mo hinh ER va ER mo rong tir OWL.
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SUPPORT METHODS FOR EXTRACTION
OF ER MODELS FROM OWL2

Minh Hoang Lien Vo*, Quang Hoang

University of Sciences, Hue University, 77 Nguyen Hue St., Hue, Vietnam

Abstract. For knowledge representation, OWL (Web Ontology Language) is a language
for modelling information systems by describing the classes, properties, and relationships
among these components that enable the computer to "understand” and process the
information. However, the format of OWL makes it difficult to understand OWL syntax and
query. Researchers have proposed mapping methods from the ER (Entity—Relationship)
and EER (Enhanced Entity-Relationship) model to OWL to reuse older systems, thus
reducing costs instead of having to design ontologies from scratch. An extraction of the ER
and EER model from an ontology is seen as the reverse engineering of the mapping from the
ER and EER model to OWL. Solving this problem will allow us to “investigate” a conceptual
model used to design an ontology. To help understand the structure of OWL as well as the
OWL data, this paper introduces a set of rules for extracting the ER model from OWL,
which suggests adding some instances of extracting the ER model from OWL, such as key
attributes, composite attributes, or recursive relationships.

Keywords: OWL, ontology, ER model, reverse engineering
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