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Tém tit

Trong bai bao nay, chiing t6i trinh bay phuwong phdp mé hinh hoa tri thirc mét co s dit liu
quan hé bang Ontology Web Language (OWL). Két qua dat duwoc bao gom cac lugt chuyén
doi dir liu tir co so dir liéu quan hé sang Ontology va cac Axiom bé sung ngi nghia cho mét
co s¢ dir lieu quan hé. Dya trén cac ludt ndy, diz liéu trong md hinh quan hé cé thé duroc
chuyén @i thanh cac bg ba RDF/OWL cho céc ing dung Sematic web.
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1. GIOI THIEU

Sematic web, hay con goi 1a Web 3.0, biéu dién céc trang web c6 noi dung ma
may tinh cd thé hiéu duoc. Trong Sematic web, dir liéu duoc luu trir bang cac bo ba
RDF/OWL hay con goi 1a cac Ontology. Cac thong tin duoc luu trir bang cac Ontology
dugc xem 1a mot co so dir liéu ¢ kha ning lién két toan cau. OWL la mot hinh thie dic
ta va lién két dir liéu mot cach c6 ngir nghia dé cho may tinh c6 thé hiéu va xu ly dir liéu
mot cach tu dong. Ngoai ra, dit liéu cua cac ung dung Semantic web cé thé duoc chia sé
& pham vi toan cau. Di liéu cua mot tng dung Semantic web c6 thé duoc truy van tir
nhiéu ngudn va tich hop lai véi nhau mot cach truc tiép. Tuy nhién, phan 16n dix liéu cua
céc ung dung trong thé hé web hién tai lai duoc luu trir trong cac co so dir liéu quan hé.
Do d6, mét bai toan quan trong la tao cac Ontology tur dit liéu web hién c6 trong cac co

so dir liéu quan hé.
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Trong bai béao nay, tiép tuc phat trién nghién ctu caa Huynh (2015), ching toi
trinh bay va bb sung, hoan thién cac luat chuyén ddi tir co s& dit liéu quan hé sang céc
Ontology. Cac bd sung bao gom cac luat chuyén dbi mot s mbi két hop thanh cac thuoc
tinh owl: TransitiveProperty, luat chuyén dbi bang di liéu két hop (bang dir liéu c6 cac
thanh phan khoa chinh Ia cac khda ngoai), luat chuyén d6i cac ban ghi thanh cac Ontology.
Bai bdo c6 cau trac nhu sau: Muc 1 gidi thiéu mé dau, cac nghién ctru lién quan dugc
trinh bay & Muc 2. Myc 3 trinh bay cac khai niém vé co so dir liéu quan hé va OWL
Ontology. Muc 4 trinh bay cac luat chuyén doi mot co sé dit liéu quan hé sang Ontology.
Vi du minh hoa céc luat chuyén doi dugc trinh bay & Muc 5. Phan danh gia cac luat duoc

trinh bay trong Muyc 6.
2. CAC NGHIEN CUU LIEN QUAN

Ayoub, Mohamed, va Ilias (2015) dé xuét cach anh xa mot co so dir liéu quan hé
t6i mot Ontology san ¢ ma van gitr nguy@n ciu trlc cua co so dir liéu. Cac bang, cac
thudc tinh, khoa chinh duoc anh xa thanh cac ddi tuong cua cac 16p dic biét dung dé mo
ta cac dic trung cua mot co so dit liéu quan hé va duoc Iwu thanh mot tap tin luge do c6
tén “Abstract. OWL”. Dtr liéu cua co s¢ dir liéu quan hé sau d6 duoc rut trich thanh mot
tap tin RDF theo cac qui tic trong tap tin luge db. Ontology can thiét duoc xay dung bing
cac ménh dé “CONSTRUCT” khi thyc hién cac truy van “SPARQL” tir dit liéu RDF trung

gian.

Raji va Nadine (2007); Sufeng, Haiyun, Mei, va Huaiwei (2010); va Mallede,
Marir, va Vassilev (2013) dé xuat cach mé ta cac co so dir liéu quan hé thanh cac
Ontology. Trudc hét, co s¢ dir lieu quan hé duoc mo ta thanh cac Ontology. Cac bang
dugc mo ta thanh cac 1op, cac thudc tinh dugc md ta thanh cac DataType Property. Cac
thugc tinh khda ngoai duoc mé ta thanh cac Object Property c6 tinh tuong hd. Tuy nhién,
hau hét cac dé xuat chu yéu chi chd trong dén cac mo ta cac bang, mdi két hop cua co sé
dir liéu, viéc chuyén doi céc bo dir liu chi don gian 1a chuyén mdi ban ghi thanh mot dbi

tuong.

Thuc té, xay dung cac Ontology chinh Ia viéc md hinh hoa tri thirc cho mét linh

vuc cu thé, cac Ontology phai duoc xay dyung sao cho ching hd trg viéc suy luan trén céc
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tri thire d c6. Bén canh cac 16p, thudc tinh md ta co sé dit liéu quan hé, chiing ta can phai
bo sung thém cac 16p hd tro viéc suy luan nhu: Suy luan bic cau, suy luan twong hd, suy
luan xac dinh d6i tuong... Viéc chuyén ddi cac ddi tugng phai chi trong dén céc tri thirc
riéng cua linh vuc dugc md hinh héa chir khong don thuan Ia chuyén dbi mdi ban ghi

thanh mot dbi tuong.
3. CO SO DU LIEU VA ONTOLOGY

Trong phan nay, ching toi s& gidi thiéu mot s6 khai niém vé co so dir liéu va OWL
Ontology ¢ Muc 3.1 va 3.2. Dya vao nhiing dic tinh twong ddng cia ca hai, chlng toi
trinh bay va b6 sung mot sé luat chuyén doi tir md hinh quan hé sang Ontology trong Muc
4. Ngoai ra, cac luat chuyén d6i cac mdi két hop thanh céc thudc tinh
owl: TransitiveProperty, owl:propertyChainAxiom, owl:inverseOf ciing duoc bd sung dé

hé tro viéc suy luan cia cac ung dung Semantic web trén cac Ontology.
3.1. OWL Ontology

OWL la mdt ngbn ngir mé hinh hoa tri thirc, dwoc thiét ké dé trinh bay, trao doi
tri thae vé mot linh vuc cu thé. OWL duoc xem 1a mot ngdbn ngir da ning manh mé dé
mo hinh hda cac linh vuc nhat dinh cua tri thac nhan loai. Két qua caa tién trinh mé hinh
hoa nay la cac Ontology - La cé4c thuat ngir trong biéu dién tri thirc. Mot s6 khai niém co
ban cua OWL la:

e Axioms: C4c ménh d¢& ma mot OWL Ontology biéu dién. Mot Axiom trong

OWL luén dugc danh gia dung.

o  Entities (C4c thuc thé): Cac phan tir dugc st dung dé chi cac ddi tugng trong

thé gioi thuc.

e  Expressions (Cac biéu thirc): Su két hop cac thuc thé dé hinh thanh cac biéu

dién phuc tap.

e Class: Con duoc goi la khai niém (concept). Mot I6p trong OWL duoc hiéu

la mot loai thuc thé nao d6 (Vi du: Sinh vién; Gido vién; M6n hoc...). Cac
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I6p c6 thé dugc td chire theo cac phan cip thong qua viéc dinh nghia cac 16p
con. Vidu: Lop Dong_Vat la 16p con cua Lép Sinh_Vat.

Properties (Cac thugc tinh): Con goi la cac mdi két hop (relations) dung dé
biéu dién cac dac tinh cua cac dbi twong (object) hay mdi lién hé gitta cac doi
tuwong, vi du John Két_hén Marry hay John Sinh_ndm 1980. Trong OWL,
thudc tinh dwoc chia 1am hai loai: 1. DataType Properties ding dé gan cac
gia trj dit liéu cho cac d6i tuong. 2. Object Properties dung dé biéu dién mdi
két hop gitra cac di twong. Trong OWL, khac voi co so dir liéu va cac ngbn
ngir lap trinh hudng ddi twong, cac thudc tinh duge dinh nghia doc lap véi
cac 16p. Khi chiing duoc sir dung, cac dbi tuong sé duoc nhan biét thuoc vé

I6p nao dua vao chu thé (domain) va gia tri (range) cua cac thudc tinh.

Restriction (rang bugc): Cac Ontology mé ta cac rang budc vé gia tri (range)
cua cac thudc tinh ciing nhu rang budc vé cha thé (domain) cua cac thudc
tinh.

3.2. Co so dir li€éu quan hé

Co so dir liéu quan hé 1a mot md hinh dix liéu dya trén ly thuyét quan hé. Mot co

s& dir liéu duoc to chire thanh céc bang, mdi bang bao gom nhiéu thudc tinh.

Bang dir liéu: Tap hop céc bo dit liéu ¢o cung tap thudc tinh, moi bo dir licu

thuong biéu dién thong tin vé mot dbi tuong.

Thugc tinh: Dung dé md ta cac dac tinh cua dbi tuong. M3i thudc tinh phai
c6 mot kiéu dir ligu goi la domain. Thudc tinh trong co s di liéu quan hé co
thé dugc chia thanh cac dang: 1) Thudc tinh théng thuong; 2) Thudc tinh 1a
thanh phan caa khoa chinh; 3) Thudc tinh khéa ngoai. Cac thugc tinh dang 1
va 2 ¢6 thé xem 1a cac thugc tinh dang DataType Property trong OWL, con

c4c thudc tinh dang 3 twong dong vai cac Object Property trong OWL.

Céc rang bugc (Constraint): Cac rang buoc ma mot co sé dir liéu phai tuan

theo dé md hinh héa dix liéu cho mot ung dung trong thuc té. Cac rang budc
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c6 thé bao gom: Rang budc khoa; Rang budc toan ven; Rang budc trén mién

dir liéu cua cac thudc tinh; Rang budc trén bo dir liéu; va cac Trigger.
3.3. Mot so dinh nghia va ky hiéu
3.3.1. Cac ky hiéu
e Qlatap cac bang trong co so dir liu D. T la mét bang thudc tap Q.
e PK(T) la tap thudc tinh Iam khéa chinh trong bang T.
e FK(T) la tap cac thuoc tinh khoa ngoai trong bang T.

e  FK(Ti, T) la mot khda ngoai, tén FK, cua bang Tjtham chiéu dén khoa chinh

cua bang T;.

e A(T) la tap cac thugc tinh khdng phai khoa chinh hoac khda ngoai cua bang
T. Ta ky hiéu A 1a mot thudc tinh va xsdIRI(A) 1a IRI cua kiéu dit liéu xsd

twong tng vai kiéu dir liéu caa thudc tinh A.

e {(T) latap cac ban ghi cta bang dir liéu T; t la mot ban ghi, t.A la gia tri cua

thudc tinh A trong bo dir liéu t.
3.3.2. Cdc dinh nghia

Pinh nghia 1 (Bdng quan hé nhi phan): Mot bang T duoc goi la bang quan hé
nhi phan khi va chi khi PK(T) = FK(T) va Card(FK(T)) = 2vava A(T) = &.

Tap cac bang quan hé nhi phan duoc ky hiéu 1a Qg.

Pinh nghia 2 (Bdng chuyén biét hoa): Mot bang T dugc goi bang chuyén biét hda
cua bang Tp khi va chi khi c6 mot khoa ngoai FK(T, Tp) va khda ngoai nay ciling chinh 1a
khoa chinh cua T.

Ky hiéu bang T la bang chuyén biét héa cua bang Te la: T isa Tp. Tap cac bang
chuyén biét héa trong Q duoc ky hi¢u Qs.
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Pinh nghia 3 (Bang két hop): Mot bang T duoc goi la bang két hop néu né khdng
phai & bang quan hé nhi phan va FK(T) < PK(T) va Card (FK(T)>2 .

Tap céc bang két hop duoc ky hiéu la Qr.

Co s¢ dir liéu quan hé duoc dé cap dén trong bai bao nay a mot co so dir liéu
quan hé dat chuan 3. C4c bang khéng phai bang quan hé nhi phan hozic bang két hop déu
c6 khoa chinh ¢6 sb thugc tinh [a mot.

4. CAC LUAT CHUYEN POI TU CO SO DU LIEU QUAN HE SANG
ONTOLOGY

Trong muc nay, ching toi trinh bay cac luat chuyén doi mot co so dix liéu quan hé
sang cac Ontology. Cac khdng gian tén c6 thé dugc cai dat mot cach thich hop trong cac
trudong hop chuyén doi khac nhau. Trong bai bao nay, chung toi dé xuat cac khdng gian

tén va cac IRl nhu sau:
e IRl cuatién té cua cac I6p, dbi tuogng, thudc tinh dwgc chuyén doi:
@prefix pre: <IRI cua co so dir ligu>
e IRl cua l6p dugc chuyén dbi: pre:Tén bang dir liéu
IRI caa thudc tinh khdng phai khda ngoai: pre: Tén bang + "-" + Tén thugc tinh
e IRI cua thudc tinh duoc chuyén doi tir khda ngoai:
pre:Tén Bang + "-" + Tén thugc tinh + """ + Tén bang dwroc tham chiéu
e Mai individual duoc chuyén doi tir mot bo dit liéu s& cd IRI:
pre: Tén bang + "ID " + Dinh danh cua bg dir ligu

Dinh danh caa b dit liéu thuong 1 gia tri caa truong khoa hay 1a su két hop céc
gi4 tri caa cac thudc tinh tham gia vao khoa. Dé biéu dién cac luat chuyén d6i mot cach

ngan gon, chung tdi sir dung cd phap twa nhu ct phap ham trong OWL dé md ta cac luat
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chuyén doi. Bé cho don gian, trong cac luat sau day ching t6i khong thém prefix pre phia
trudc tén Iop hay tén thudc tinh OWL. Vi du: Declaration (DataProperty (proName, C,
xsd: string)) la mot khai bao thudc tinh proName cé domain la 16p C va range la
xsd:string.

Céc luat: 1, 3,5, 11, 12, 13 duoc ké thira tir két qua cta Zhou va ctg. (2010), luat
2, 4,9 duoc ké thira tir Huynh (2015). Luat: 6, 7, 8, 10, 14 Ia c4c luat dugc dé xuat trong
bai b&o nay.

e Ludt 1. Chuyén dbi bang di liéu.

VT e QA (T ¢ ;) = Declaration(Class(T))

e  Ludt 2. Chuyén dbi bang chuyén biét hda.

VT e QA (T isa T,) = SubClassOf (T,T,)

e Ludt 3. Chuyén dbi céc thudc tinh khéng phai khoa chinh hozic khda ngoai.
VA e A(T)= Declaration(DataProperty(T-A, T, »dIRI(A)))

e Ludt 4. Chuyén ddi cac khoa chinh chi gdm mot thudc tinh.

VAePK(T) A (Card(PK(T))=1) A (T Q)
— Declaration(DataProperty(T — A, T, xsdIRI(A)))

Tuy chon: [HasKey(T, T-A)]

Viéc str dung tuy chon HasKey tuy thugc vao muc dich ing dung va y nghia cua
truong khoa PK. Néu PK 1a mot khoa tu nhién nhu sé chitng minh nhan dan, bang lai
Xe..., ta nén sir dung tly chon HasKey cho muyc dich suy luan trén cac d6 thi RDF hoic
hd trg cho viéc suy luan SameAs trén dit liéu RDF tich hop tir nhiéu nguén sau nay. Néu
PK la khoa gia (artificial key), tuc 1a khoa chi phuc vu muc dich phan biét cac bo dir liu
trong bang, tly chon HasKey c6 thé bo qua. Cha y rang khda chinh cia bang chuyén biét

hoa dugc bo qua va khdng can thiét phai chuyén dbi khoa chinh nay.
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e Ludt5. Chuyén ddi céc thugc tinh khda ngoai khdng phai la khéa chinh.

VFK(T;,T,) & PK(T)) =

Declaration(ObjectProperty (T, - FK _T;,T,,T;);
Declaration(ObjectProperty (T; —has _T;,T;,T;);

InverseObjectProperties(T; — FK _T;,T; —has _T))

e Ludt 6. Luat suy luan bic cau.

VFK(T,T) = TransitiveObjectProperty(T — FK _T)
TransitiveObjectProperty(T —has _T)

e  Lugt 7. Chuyén d6i hai thudc tinh khoa ngoai trong bang quan hé nhi phan.
VFK (T, T,), FK,(T,T,) A (T € Q) = OP1,0P2
InverseObjectProperties(OP1, OP2)

Ta can phai khai bdo OP1 va OP2 I hai Object Property

OP1: Declaration(ObjectProperty(Ti—FK2_Tz, T1, T2))

OP2: Declaration(ObjectProperty(T.—FK1_Ti, T2, T1))

e Ludt 8. Luat hd trg suy luan bic cau.

Néu c6 mot chudi cac bang Tn, Tn-1...T1 6 mdi quan hé khda ngoai, FK1(T1, Ta),
FKa(T2, Ts)... FKn-1(Tn-1, Tn) V6i diéu kién FK, ¢ PK(T,). Ta khai bao mot I6p hinh thirc

T Transitive. Cac l6p OWL duogc chuyén doi tir cac bang Ti 1a 1op con cua lop

T _Transitive.
Declaration(Class(T_Transitive))

SubClassOf(Ti, T_Transitive)
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va hai TransitiveObjectProperty tuong ho:
Declaration(ObjectProperty(belongTo—T_Transitive, T_Transitive, _Trasitive));
TransitiveObjectProperty(belongTo-T_Transitive);
Declaration(ObjectPropery(has-T_Transitive, T_Transitive, T_Transitive));
TransitiveObjectProperty(has-T_Transitive);
InverseObjectProperties(has-T_Transitive, belongTo-T_Transitive)

Hai Object Property duoc dinh nghia ¢ Luat 5 lan luot la SubObjectProperty cua

hai Object Property belongTo-T_Transitive va has-T_Transitive.
SubObjectPropertyOf(Ti —FKi_Ti+1, belongTo-T_Transitive)
SubObjectPropertyOf(Ti+1—has_Ti, has—T_Transitive);

Tuy thudc vao co so dit lidu, ta cd thé sir dung tén thay thé cho I6p T_Transitive
va tén cac thugc tinh belongTo_T_Transitive, has_T_Transitive mot cach phu hop. Trong
trudng hop chudi cac bang c6 méi quan hé khda ngoai co d6 dai bang 3, ta nén sir dung
Luat 9.

e Ludt 9. Luat két ndi chudi cac thudc tinh.

VFKA(T,,T,), FK2(T,, T,) A (FK1g PK(T,)) A (FK2 ¢ PK(T,))

=> Declaration(ObjectProperty(T1—belongTo_Ts, Ty, Ts3));

SubObjectPropertyOf(ObjectPropertyChain(T1—FK1 T2, To-FK2 T3),T1—
belongTo_Ts);

Declaration(ObjectProperty(Ts—has_Ti, T3, T1))

InverseObjectProperties(Ti1—belongTo_Ts, Ts—has_T1)



184 TAP CHi KHOA HOC PAI HOC DA LAT [DAC SAN CONG NGHE THONG TIN]

Tuong tu nhu Luét 8, tén céc thudc tinh owl:propertyChainAxiom c6 thé dugc

thay thé bang céc tén thich hop tuy vao cac co sé dit liéu khac nhau.
e  Lugt 10. Chuyén doi cac thuoc tinh khoa chinh caa bang két hop.
Chuyén céc thudc tinh FK thanh tap cac ObjectProperty:

VEK(T;,T;) A (T; € ;) = Declaration(ObjectProperty(T, - FK _T,;,T;,T;))

Chuyén dbi thanh phan cua khoa chinh nhung khong phai la khda ngoai thanh mét
DataType Property:

VAePK(M)AT eQy AAg FK(T) =
Declaration(DataProperty(T — A, T, xsdIRI (A)))

e Lugt11. Rang bugc NOT NULL cho céc thugc tinh khdng phai khoa ngoai.

Cac thugc tinh, A, khéng phai khda ngoai cua bang T ¢d rang buoc NOT NULL

khi chuyén ddi s& duoc khai bao thém rang budc ExactCardinality = 1.
DataExactCardinality(1, T-A)
e Lugt12. Rang buoc NOT NULL cho cac thugc tinh khoa ngoai.

Thudc tinh khda ngoai FK(Ti,Tj) ¢6 rang buoc NOT NULL khi chuyén doi s& duoc
khai bao thém rang buéc ObjectExactCardinality = 1 cho mot ObjectProperty. Khdng

khai béo rang buoc nay cho thugc tinh ObjectProperty twong hd con lai.
ObjectExactCardinality(1, Ti—FK_Tj)
Khdng khai b&o rang budc nay cho ObjectProperty T;j—has_T; .
e Lugt 13. Rang budc Unique.

Thudc tinh, A cuaa bang T, khdng phai khéa chinh hoac khoa ngoai cé rang budc

unique khi chuyén di s& duoc khai béo thém rang buéc DataMaxCardinality = 1.
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DataMaxCardinality(1, T-A)

Thudc tinh khéa ngoai FK(Ti, Tj) ¢6 rang budc Unique khi dugc chuyén ddi s&
duogc khai bdo thém rang bugc ObjectMaxCardinality = 1 cho mot Object Property.
Khong khai bao rang buoc nay cho thudc tinh Object Property twong hd con lai.

ObjectMaxCardinality(1, Ti—FK_Tj)
e  Ludt 14. Chuyén doi cé4c ban ghi.

Mbi ban ghi khdng thudc bang quan hé nhi phan hoic bang chuyén biét hoa dugc

chuyén thanh mot ddi tuong.
Vtet(T)A(T Q) A (T ¢ Q) = ClassAsser tion(T, getIRI(t))

Vi getlRI(t) 1a ham tinh gia tri dinh danh cua bo dir liéu t dua vao gia tri khoa
chinh cua T. Trong trudng hop t 1a bo dit liéu thudc bang két hop, dinh danh cua bo di
liéu t 1a mot su két hop céc gia tri trén cac thudc tinh khoa caa bang T. Vi dy, ching ta co
thé st dung cach don gian nhat 1a ndi cac gia tri cua bo dit liéu t trén cac thudc tinh khoa

dé 1am dinh danh cua bo dit liéu t.

Chuyén d6i cé4c gia tri t.A cua thuoc tinh A khong phai gia tri khéa ngoai (Chl y

rang khoa chinh caa mot bang chuyén biét hoa ciing chinh 13 khoa ngoai):

Vt.A|tet(T) A (A g FK(T)) = DataPropertyAssertion (T — A,
getIRI1(t),getStringValue(t.A)* xsdIRI(A))

Véi getStringValue(t.A) 1a ham tra vé gia tri chudi cua thudc tinh A trong bo dit
liéu t. Trong truong hop A la mét thudc tinh thugc bang chuyén biét hoa, dinh danh cua

bo dit liéu t chinh 1a dinh danh cua b dix liéu ma gié tri khéa chinh cua t tham chiéu dén.

Chuyén dbi cac gia tri khoa ngoai khéng thudc bang quan hé nhi phan va khéng

phai la khda chinh cua bang chuyén biét hoa:
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VEFK [tet(T) A (FK = FK(T,T) AT ¢ Q) A(FK g PKT)|T e Q)=
ObjectPropertyAssertion(T - FK_T,, getIRI(t), getIRI (t.FK))

Trong d6 getIRI(t.FK) 1a ham xac dinh IRI ctia bo dit liéu dugc tham chiéu béi bo
dir liéu t thébng qua gia tri cia khda ngoai FK.

Chuyén d6i cac gia tri khda ngoai thudc bang quan hé nhi phan:

Vi.FKLtFK2 |t et(T)A(T € Q)=
ObjectPropertyAssertion(T, - FK2 _T,, getIRI (t.FK1), getIRI (t.FK2))

Cha y riang theo Luat 14 thi mot ban ghi thugc bang chuyén biét hda hoic bang
quan hé nhi phan sé& khong duoc chuyén d6i thanh mot déi twong OWL. Khda chinh cua
bang chuyén biét hoa khong xét dén khi chuyén doi. Céc gia tri caa cac thanh phan khéng
phai khoa chinh caa mot ban ghi, t, thuoc mot bang chuyén biét hoa dugc chuyén doi
thanh cac gia tri cia cac thudc tinh OWL tuong tng ¢d domain 1a mot dbi tuong da duoc

chuyén doi tir mot ban ghi c6 gié tri khda chinh biang gia tri khoa chinh cua t.
5. MINH HQA CAC LUAT CHUYEN POI

Dé minh hoa cac luat da dé xuat chung tdi st dung mot co sé dir liéu minh hoa,
TeacherDB, Iuu trit thdng tin cac giang vién cia mot truong dai theo Iuoc d6 trong Hinh
1 (dugc V& trong MS SQL Server). Trong thuc té, mot mdn hoc (subject) ¢6 thé 1a diéu
kién tién quyét cho nhiéu mdn hoc khéc. Tuy nhién véi muc dich minh hoa, ching toi gia

str rang mot mon hoc chi 6 thé 1a diéu kién tién quyét cho nhiéu nhat mot mén hoc khéc.

Teacher

Department @ TeacherID [P Manager-Teacher
? DeplD Name ? TeacherlD

DephMame hasssM Position

inFaculty inDepartment

e =
% % Subject *

Faculty Teach ool | B SubjectiD
% FaoultylD % TeachSubject MName

MName % TeachBy prerequisiteOf

Hinh 1. Co sé dix licu minh hga TeacherDB
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Faculty-| Namz | Manager-Te...

string | | string

Faculty-| FacullyID / o
TeachE| -in_Faculby Su_bclass Manager-Teacher-Pasition

Teacher-TeacherID

Teacher-has55h

Teacher-inDepartment
ot Teacher-IMame
Department-has_Teacher
Teacher- Teach\Sub]ect _Subject m

Subject-TeachBy_Teachar

Faculty has_Teacher

Depart tment inFaculty

Faculty-has_Deparlmenl

Department

Department-Deplame

H\

Department-DepID

i

Subject
SL:IE]ECt -prerequisite OF_Subject

4__d_ﬂ_'__5L.|I::]'|a:t-Nem'|E (tramsitive)
Subject-SubjectD
/ Subject-hasPrerequisite_Subject
(bransitive)

Hinh 2. So dd cac 16p va thudce tinh OWL di dwoc chuyén déi ciia CSDL
TecherDB

4

Dé chuyén d6i co sé dir liéu TeacherDB sang Ontology, ching tdi st dung cong
cu Protégé 5.0 cua Dai hoc Stanford dé khai béo cac 16p, thudc tinh. Hinh 2 13 so d 16p
va cac thudc tinh OWL duoc chuyén dbi tir co so dit liéu TeacherDB. Chu y ring Teacher-

in_Faculty 1a mot owl:propertyChainAxiom.

Gia st pre: IT 1a IRI cia Khoa Cong nghé Thong tin. Bi vai md hinh chuyén doi

trong Hinh 2, cAu truy van liét k& danh sach gido vién Khoa Céng nghé Thong tin la:
SELECT ?x WHERE { pre:IT pre:Faculty-has_Teacher ?x .}
Hoac: SELECT ?x ~ WHERE {?x pre:Teacher-in_Faculty pre:IT .}

Cau truy van SPARQL liét ké danh séch tat ca cac mén hoc diéu kién tién quyét

cuia mdn hé diéu hanh, pre:0S, Ia:

SELECT ?x  WHERE {pre:OS pre:Subject-hasPrerequisite_Subject ?x.}
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Hinh 3 ciing 13 mot so dd 16p va cac thudc tinh OWL nhu Hinh 2 nhung cac
owl:propertyChainAxiom di duoc thay thé biang cac owl: TransitiveProperty thong qua
mét 16p T_Transitive va hai thugc tinh TransitiveProperty la has va belongTo. Céc thudc
tinh: Teacher-in_Department va Department-in_Faculty la owl:subPropertyOf cua thudc
tinh belongTo. Hai thuoc tinh Faculty _has_Department va Department-has_Teacher la
owl:subPropertyOf cua thugc tinh has.

Cau truy van SPARQL sau s& liét ké tat cac IRI cua gido vién thuoc Khoa Cong
nghé Thdng tin tng véi md hinh chuyén dbi trong Hinh 3.

SELECT ?x  WHERE { pre:IT pre:has ?x . ?x rdf:type pre:Teacher .}
Hoac: SELECT ?x WHERE {?x pre:belongTo pre:IT.?x rdf:type pre:Teacher .}

| strimg | | string |
F Y

Faculty

."Fact.l_lty-FacultyID
Y,

Manager-Teacher-Pasition

Manager-Te...

~hasSsh

b“-
Subclass

Y 0 P

li"l-i!

transitive)

Teacher )T’EEChEI"TEEChErID

Teacher-Mame

Department-inFaculty
Faculty-has_Department s

belongTa

(bransitive)

string | string

Teacher-TeachSubject_Subject
Subject-TeachBy _Teacher

Teacher-inDepartment

Subclass Department-has_Teacher

Subject-| NarnE

-

Subject- Sub]EctID

DEpartmznt-DEpNamE
Subiject

Dapartrnant Subject-prerequisiteDF_Subject
(transitive)
Cepartment-DepID
Sub]’ect-hasPrere_guisite_Subject
(transitive])

belongTo
----- m Teacher-inDepartment
----- @ Department-inFaculty

® Faculty-has_Department
® Department-has_Teacher

Hinh 3. Thay thé cac thudc tinh owl:PropertyChainAxiom bing cic
owl: TransitiveProperty
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Chl y rang dé c4c cau truy van trén ddy dua ra két qua dung, ching ta phai sir
dung cadc md dun suy luan khi thuc hién cau truy Van. Trong thuc nghiém, ching téi st

dung mé dun suy ludn HermiT 1.3.8.3 duoc tich hop sin trong phan mém Protégé.
6. PANH GIA CAC LUAT CHUYEN POI

Trong bai bao nay chiing toi da trinh bay cac luat chuyén doi tir mot co so dit liéu
sang c4c Ontology. Vi mé hinh di liéu RDF chi trong vao viéc biéu dién cac tri thirc nén
khi chuyén d6i chuing t6i da bo sung thém mot s thudc tinh OWL dé hd tro suy luan trén
cac Ontology. So véi cac nghién ciu trude day, chang t6i da bd sung cac thudc tinh:
owl: TransitiveProperty, owl:propertyChainAxiom dé hd trg cac suy luan bac cau. Thuoc
tinh owl: TransitiveProperty duoc chiing tdi anh xa mot cach téng quat cho mot day cac
bang c6 mbi quan hé khda ngoai chir khéng chi dirng & muc 3 bang. Thudc tinh
owl:propertyChainAxiom duoc xem la méot truong hop dac biét cua owl:Transitive
Property khi ddy cac bang c6 mdi quan hé khéa ngoai chi gdm 3 bang. Bén canh d6 chung
t61 cling chi ra rang, khda ngoai cia mot bang tham chiéu dén khéa chinh caa bang d6

cling c6 thé duoc chuyén doi thanh mot thugc tinh owl: TransitiveProperty.

Viéc chuyén doi cac ban ghi ciing duoc chung toi dé cap rat chi tiét. Bé viéc
chuyén doi tir mot co sé dit liéu sang mot mot mé hinh tri thirc gan giii véi thuc té, ching
t6i khéng chuyén doi cac khoa chinh cua bang chuyén biét hoa, cac ban ghi cua cac bang
quan hé nhi phan hay cua bang chuy@n biét hoa ciing khong dugc chuyén dbi thanh mot
dbi twong. Tuy nhién gia tri cac thudc tinh khdng phai khéa chinh caa bang chuyén biét
hoa van duoc chuyén ddi thanh gié tri cia cac thudc tinh OWL. Vi dy, I65p Manager-
Teacher 1a mot 16p con cua I6p Teacher, hién nhién mot déi twong cua lop Manager-
Teacher ciing 1a mot ddi twong cua lop Teacher va hai dbi twong nay phai ¢ chung IRI.
Vi vay viéc tao thém mot dbi twong méi cho mot ban ghi cua bang Teacher-Manager la
khéng can thiét boi vi dbi twong nay da ton tai trong tap cac doi tuong cua lép Teacher.
Khi chuyén d6i, thugc tinh Manager-Teacher_Position c¢6 domain la I6p Manager-
Teacher. Dya vao domain cua cac thudc tinh, bo suy luan trén dir liéu Ontology sé chi ra

I6p cu thé caa mot dbi twong. Mot dong gop nita cia bai béo nay 1a viéc chuyén doi cac
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bang két hop thanh cac Ontology. Chling ti cho ring ddy 1a nhitng diém khac biét so voi

cac nghién cuiru trude day.
7. KET LUAN

Trong bai bao nay, ching toi da trinh bay cac luat chuyén doi tir co so dit liéu
quan hé sang cac Ontology. Duya trén cac mdi két hop gitra cac bang trong co so dit liéu,
ching t6i ciing dua ra cac Axiom cho céc Ontology nham hd trg cac mé dun suy luan cuaa
g dung Sematic web. So vai cac nghién ctru di 6, viéc chuyén doi dir lidu cua co s
dir liu quan hé sang cac Ontology cua ching tdi ¢ chi trong dén ngit nghia ciia mo hinh
tri thire sau chuyén d6i. Mat khac, cac luat chuyén dbi dwa ra rét chi tiét va bao pha hau
hét cac truong hop cua mot co so dir liéu & chuan 3. Dya vao céc luat da dé xuat, cac md
dun c6 thé duoc xay dung dé ty dong chuyén doi mot co so dir liéu quan hé thanh céac
Ontology. Tuy nhién, dé dam bao md hinh tri thic cho cac Ontology duoc thé hién mot
cach co ¥ nghia, tén cua cac thudc tinh OWL c6 thé duoc sira d6i mot cach thich hop

trudc khi chuyén dbi céc ban ghi trong co so dit liéu quan hé thanh cac Ontology.

Dé cac Ontology c6 thé duoc chia sé va st dung mot cach co hiéu qua, cac
Ontology dugc chuyén di c6 thé duoc tich hop véi cac Ontology khac. Vi vay, bén canh
viéc dé xuét cac luat dé hd tro viéc suy luan trén cac Ontology duoc chuyén doi, viéc tich

hop cac Ontology tir nhidu ngudn khac nhau ciing phai can duoc chi trong nghién ctu.
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Abstract

This paper presents a knowledge modeling method by Ontology Web Language (OWL) for a
relational database. The proposed method contains the rules for transforming data in a
relational database into Ontology and Axioms for supplementing meaning of a relational
database. Based on these rules, data in a relational database could be converted into triples
Resource Description Framework (RDF)/OWL for Semantic web applications.
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