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TOM TAT

D¢ thiét ké cac co so dit liéu thoi gian ¢ mic khai niém, md hinh TimeER da dwoc
stt dung rdng rai trong thoi gian gan day. Theo d6, viéc thiét ké cac ontology co
yéu t6 thoi gian tir m6 hinh TimeER la mét trong nhiing cach tiép can da dwoc
quan tam giai quyét. Tuy nhién, van dé chuyén d6i méi quan hé phan xa c6 yéu t6
thoi gian cia m6 hinh TimeER sang OWL ontology la chwa duoc dé cap dén trong
nhitng nghién ctru trude day. Bai bao dé xuat cac quy tac chuyén d6i mdi quan hé
phan xa c6 yéu to thoi gian ctia md hinh TimeER sang OWL ontology trén co s& k&
thira cac ky thuat chuyén d6i méi quan hé nhi nguyén cé yéu td thoi gian sang
OWL ontology.

Twt khéa: Web ngit nghia, OWL ontology, m6 hinh TimeER, co s& dit liéu thoi

gian, mdi quan hé phan xa.

1. GIOI THIEU

M6 hinh TimeER, mét mé rong cua mo hinh thue thé - méi quan hé (m6 hinh
ER), da ra doi nham cho phép don gian héa van dé thiét k& cac CSDL thoi gian ¢ mikc
khai niém [8] [9] [10]. P4 ¢ nhiéu nghién ctru dé xuat phuong phap chuyén déi md
hinh thuye thé - moi quan hé c6 yéu t6 thoi gian sang OWL ontology [5] [6] thong qua
cac bude thuee hién dudi dang cac quy tac chuyén d6i nham cho phép chuyén ddi cac
thanh phan c6 thé ton tai bén trong mét md hinh TimeER sang OWL ontology. Tuy
nhién, mot thanh phan ctia mo6 hinh TimeER ma cac tac gia trudc day da chua dé cap
dén, d¢ la viéc chuyén doi d6i voi moi quan hé phan xa ¢ yéu to thoi gian.

Vi du sau day cho thdy su can thiét cua viéc st dung moi quan hé phan xa c6
yéu t3 thoi gian nhdm phan anh thé gidi thue ctia cdc hé thong thong tin von hét st
phong pht [12]. D& biéu dién lich st két hon ctia mdi cong dan Viét Nam trén mo hinh
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ER, nguoi ta ¢6 thé st dung mdi quan hé Marry la moi quan hé phan xa trén tap thuc
thé Person (bao gom cac cong dan Viét Nam) nhu trong Hinh 1, véi nglt nghia nhuw sau:

(e1, e2) € Marry < e1la vo/chong cta e trong khoang thoi gian [StartDate, EndDate]

1D p, wife (O.N) { \L_rftartDatfre/ '

Person Marry —

g ™~ ¢ EndDate \J
(_ FullName ) Husband (0,N) — -

Hinh 1. Stt dung m6 hinh ER truyén théng d€ biéu dién m&i quan hé Marry

Tuy nhién, moét nhuwoc diém trong cach lvu trit nay d6 14, theo hién phap Viét
Nam, tai mot thoi diém mdi cong dan chi co toi da 1a mot vo hodc mot chong, vi vay
theo mo6 hinh nay thi khong cho phép hai nguoi nao dé cé thé két hon tro lai. Nhung
trén thuyece t€ luat phap lai cho phép diéu nay. Ttc 13, hai nguoi da ly hon thi ¢ thé két
hon tro lai.

Véi sy xuat hién ctia m6 hinh TimeER (chi tiét vé cac thanh phan cé trong mo
hinh nay da dwoc chi ra trong [2] [3] [11] [12]), n6 cho phép ching ta c6 thé bidu dién
thé gidi thuc nay 6 muitc khai niém nhu trong Hinh 2 ma hoan toan khong vap phai han
ché& nhu trong Hinh 1. Lwu ¥ rédng, bay gio ngi nghia ctia mdi quan hé Marry 1a dwoc
hiéu nhu sau:

(e1, e2) € Marry < e1 ting 1a vo/chong ctia e2.

wife (0, 1)

Person Marry

VT
Husband (0, 1)

Hinh 2. St dung m6 hinh TimeER dé biéu dién mé&i quan hé Marry

Theo d6, trong muc tiép theo bai bdo nay tap trung vao viéc dé xuat cac quy tac
chuyén d6i mét moi quan hé phan xa c6 yéu t6 thoi gian cia mo6 hinh TimeER sang
OWL ontology trén co s ké thira cac ky thuat chuyén d6i mdi quan hé nhi nguyén cé
yéu td thoi gian sang OWL ontology. Tuy nhién, do ddc diém ctia m&i quan hé phan xa
la m&i quan hé trén cling mot tap thuc thé, nén trong muc nay cac quy tac chuyén déi
can dugc xem xét theo cac treong hop: Mdi quan hé phan xa d6i xing c6 yéu t6 thoi
gian khong c6 thudc tinh, mdi quan hé phan xa d6i xtng cd yéu t6 thoi gian c6 thudc
tinh va moi quan hé phan xa bat ddi xting c6 yéu t6 thoi gian. Cudi cung la phan két
ludn lién quan dén nhitng thao luén cho viéc tiing dung két qua nghién cttu nay déi voi
hudng phat trién trong twong lai.
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2. PHUONG PHAP CHUYEN POI MOI QUAN HE PHAN XA CO YEU TO THOI
GIAN CUA MO HINH TIME-ER SANG OWL ONTOLOGY

M6 hinh TimeER 1a mét mo rong ctia mo hinh ER [8], vi thé ngoai cac thanh
phan cé yéu td thoi gian, viéc chuyén d6i mo hinh nay sang OWL sé ké thira toan b
cac quy tac chuyén ddi tir mo6 hinh EER sang OWL [6]. Ngoai ra, ontology can dwoc
cung cap bo tir vung dé dién dat cac sy kién vé méi quan hé lién quan dén cac yéu t&
thoi khoang. Do OWL khéng ¢ thanh phéan nao c6 nglt nghia twong duong véi cac
thanh phan c¢6 yéu t6 thoi gian nhu trong mo6 hinh TimeER, vi vay ma nguoi thiét ké
can khoi tao ontology dé biéu dién cac yéu t& thoi gian nay. Trong [5] [6], cac tac gia da
dé cap dén van dé biéu dién dit liéu thoi gian va cac rang budc c6 yéu 3 thoi gian ctia
mo hinh TimeER trén OWL ontology.

Cac thyc thé thuoc mot tap thue thé co thé dong nhiéu vai tro trong mot moi
quan hé phan xa. Viéc kiém tra sy trung lap tén cua hai vai tro hodc ngir nghia ctia mot
moi quan hé phan xa sé cho phép chung ta phan loai cac mé6i quan hé phan xa thanh
cac kiéu mdi quan hé d6i xiing hodc bat d6i xing. Ttr phan loai nay ma bai bdo dé xuat
phuong phap chuyén déi phu hop d6i véi timg truong hop.

Noi dung ctia phuong phap chuyén d6i méi quan hé phan xa cé yéu td thoi
gian ctia md hinh TimeER sang OWL ontology duoc trinh bay dudi dang cac quy tac
nham cho phép chuyén d6i mot mdi quan hé phan xa ¢ yéu t& thoi gian bat ky ctia mo
hinh TimeER sang OWL ontology.

2.1. Méi quan hé phan xa d6i xttng c6 yéu t6 thoi gian va khong thudc tinh

Trong OWL, thudc tinh déi twong cling c6 thé cé tinh phan xa, do la thudc tinh
o thé hién két ndi voi chinh né. Theo d6, mot thudc tinh d6i twong cling ¢d thé ¢d tinh
ddi xting. Do m&i quan hé phan xa d6i xiing c6 yéu t6 thoi gian trong mo hinh TimeER
chi c6 mot vai tro (vai tro “nguoc” cling chinh la vai tro “thuan”), nén khi duoc chuyén
doi sang OWL thi ngit nghia “d6i xiing” ctia mdi quan hé phan xa sé dwoc bao toan
trén ontology.

Quy tic 1: Xét m&i quan hé phan xa d&i xing R c6 yéu t8 thoi gian XX véi vai tro role
trén tap thuc thé E, khi do:

- Tao 16p c6 dinh danh la C(R_XX);

- B0 sung thudc tinh ddi tuwgng c6 dinh danh 1a tén vai tro role, ¢6 mién la 16p
C(E) va pham vi 1a 16p C(R_XX);

- Thiét 1ap tinh chat phan xa cho thudc tinh d6i twong role véi ca phap
ReflexiveProperty;

- Thiét 1ap tinh chat d6i xung cho thudc tinh d6i twong role véi ca phap
SymmetricProperty.
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- Khoa cta 16p C(R_XX) bao gom thudc tinh d6i twong vira bo sung c¢6 pham vi
la 16p teong ting voi tap thuiee thé tham gia vao mé6i quan hé R va mét sd thude tinh thé
hién rang budc thoi gian tuy thudc vao loai yéu t6 thoi gian XX duwoc cho trong Bang 1.

- Véi rang budc ban s6 1a (1, 1) thi thém rang budc s8 leong cuc tiéu bang 1 cho
thudc tinh d6i tuong role vira duoc bo sung.

SomtyWith
TaxJointlyWit
<O

Ccardinality

subClassOf onProperty

(

4

(t'0)
yymsJaAedxey
(t'0)
yrmsiaAedxey

Class ObjectProperty Class

TaxJointlyWith_

Person |«—dwomir— TaxedJointlyWith VT

range—

o
D
=
w0
o
=}

Hinh 3. Vi du chuyén d6i moi quan hé phan xa déi xiing

Vi dy, xét moi quan hé TaxedointlyWith trén tap thuc thé Person voi cac rang
budc ban s6 nhé nhat [an lwet 1a ‘0-0. Nhitng cdp thé hién trong tap thuc thé Person co
thé lwa chon tinh thué€ cing nhau hodc khong tinh thué cung nhau trong mot khoang
thoi gian. Vi vay, khi chuyén qua ontology, tao 16p TaxedJointlyWith_VT, tao thudc tinh
déi twong TaxedJointlyWith véi domain la 16p Person va mién la 16p
TaxedJointlyWith_VT. Lép TaxedJointlyWith_VT ¢6 tap thudc tinh khoa la
TaxedJointlyWith va hasVTs.

Bang 1. Cac thudc tinh khoa tuong ting véi yéu t6 thoi gian

Yéu t6 thoi gian Thudc tinh khoa
VT hasVTs
LS hasLSs
1T hasTTs
LT hasLSs, hasLSe, hasTTs
BT hasVTs, hasVTe, hasTTs

*Cdc ki higu viét tat “s” va “e” c6 bén trong tén cdc thudc tinh nhan thoi gian dé’ chi thoi diém
bit diu (start) va thoi diém két thiic (end) ciia mdi yéu 6 thoi gian nay.
2.2 Méi quan hé phan xa d6i xtitng c6 yéu to thoi gian va c6 thudc tinh
MGi quan hé phan xa d6i xting c6 thudc tinh dwgc xem nhu mét tap thuc thé,
dong thoi lai ¢ yéu td thoi gian, vi thé khi chuyén sang OWL sé dugc thyc hién twong
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tw nhu cach chuyén mdéi quan hé nhi nguyén cé yéu t6 thoi gian va c6 thudc tinh [6],
bang cach tao 16p méi va cap thudc tinh déi twong ngueoc nhau.

Quy tac 2: Xét mdi quan hé phan xa d8i xting R c6 tap thudc tinh attR va yéu t& thoi
gian XX vdi vai tro role trén tap thuc thé E. Khi d6, ta thuc hién viéc chuyén do6i nhu
sau:

- BO sung 16p c6 dinh danh la C(R_XX), tap thudc tinh attR ctia m6i quan hé R
chuyén thanh cac thudc tinh d@ liéu attR cta 16p C(R_XX);

- B6 sung hai thudc tinh d6i twgng E_R, R_E la thudc tinh nguoc cua nhau thé
hién quan hé gitra 16p C(R_XX) va 16p C(E).

- Thiét 14p tinh chat phan xa va tinh chat ddi xting cho hai thudc tinh déi tuong
E_R, R_E vdi ct phap ReflexiveProperty va SymmetricProperty.

- Khoa ctia 16p C(R_XX) bao gom thudc tinh ddi twong vira b6 sung c6 pham vi
1a 16p tuong tng voi tap thue thé tham gia vao méi quan hé R va moét sd thudc tinh thé
hién rang budc thoi gian tuy thudc vao loai yéu t6 thoi gian XX duoc cho trong Bang 1.

- Thudc tinh R_E ¢6 rang budc s6 luong cuc tiéu va cuc dai la 1;

- Thiét lap rang budc sd luwong cuc tiéu/cuc dai vao thudc tinh ddi twong E_R
twong tng voi gia tri rang budc ban sd min/max cta vai tro role. Néu mdi quan hé nhi
nguyén R la moi quan hé N:N thi bd sung thudc tinh d6i twong R_E vao tap thudc tinh
khoéa cta 16p C(R_XX).

@ Reflexive Symmetric ObjectProperty
mincardinality

Classmate_Person —
- onfrope™— Restriction
<Classmate>
VT e domain subClassOf
{ onProperty \ \

>_|

(U-)) @ I:> Class Max cardinality

Q_J (@) Q inverse Class
= =8 Person VA
z23 = z Restriction [Suciso) classmate VT
— 2 a

Q =

g % domain onProperty l

I | Reflexive Symmetric ObjectProperty o Dat:;:eﬁzzleny

Person

Perso n_CI assmate year

Hinh 4. Vi du chuyén d6i mdi quan hé phan xa doi xting c6 yéu td thoi gian va c6 thudc tinh

Ap dung quy tic chuyén d6i méi quan hé phan xa N:N d6i xting Classmate cd
yéu to thoi gian VT, va c6 thudc tinh Year cta tap thuwc thé Person, tao 16p moi
Classmate_V'T. Tao hai thudc tinh d6i twgng nguwoc nhau: Person_ Classmate ¢ mién la
16p Person va pham vi la 16p Classmate, Classmate _Person c6 mién la 16p Classmate va
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pham vi la 16p Person. Do ban s6 la (1, N), vi thé€ thiét 1lap rang budc ban so
minQualifiedCardinality 1a 1, biéu dién nhu Hinh 4.

2.3. Méi quan hé phan xa bat déi xing c6 yéu t6 thoi gian

D4i véi truong hop méi quan hé phan xa bat d6i xtmg, do mdi thuc thé c6 hai
vai tro khac nhau trén cting mot tap thuc thé, vi vay can phai thé hién ngt nghia cua
hai vai tro nay khi thyee hién viéc chuyén doi. Pong thoi phai thé hién duoc yéu t6 thoi
gian cua cac d6i twong tham gia trong moi quan hé. Trong treong hop nay, ching ta
khong can thiét phai phan biét mdi quan hé phan xa cé thudc tinh va khong cé thudc
tinh, vi cach thitc chuyén d6i 1a hoan toan tuwong tu nhau.

Quy tac 3: Xét m&i quan hé phan xa bat d&i xting R c6 yéu t8 thoi gian XX trén tap
thuwee thé E véi hai vai tro 1a roler va rolez, khi do:

- Tao 16p c6 dinh danh la C(R_XX);

- B6 sung hai thudc tinh d6i twong nguwoc nhau c6 dinh danh 1a tén hai vai tro
role1 va rolez, c6 mién va pham vi la 16p C(E);

- Thiét lap tinh chat phan xa cho hai thudc tinh d6i twong roler va rolex véi cu
phap ReflexiveProperty;

- Thiét lap tinh chat bat ddi xting cho hai thudc tinh ddi twong roler va rolez véi ct
phap AsymmetricProperty;

- Khoa ctia 16p C(R_XX) bao gom hai thudc tinh déi twgng vira bd sung va mot
s0 thudc tinh thé hién rang budc thoi gian tuy thudc vao loai yéu t6 thoi gian XX duoc
cho trong Bang 1.

- V6i moi quan hé 1-1, thém rang budc s6 lwong cue dai bf“mg 1;

- Néu rang budc min cua ban s 1a 1 thi thém rang budc sd luong cuec tiéu béng 1
ddi véi thudce tinh d6i tuong treong ting duwoc bo sung.

/\ Max cardinality
marriedTo Reflexive Asymmetric
VT Restriction ObjectProperty
\/ onProperty
g- = subClassOf ) husband N
o S S I:> range domaiﬂA
:8 :':: g’- Class onProperty _ 4 Class
ll_" | * Person mv;rse marriedTo_VT
\ Reflexive Asymmetric domain
Person range ObjectProperty
wife

Hinh 5. Vi du chuyén d6i mdi quan hé phan xa bat d6i xing cé yéu td thoi gian.
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Xét tap thuc thé Person c6 moi quan hé phan xa marriedTo ¢ yéu td thoi gian VT
v6i hai vai tro la wife va husband duoc chuyén ddi thanh 16p marriedTo_VT, véi hai
thudc tinh d6i twong ngwoc nhau véi tén la tén cua hai vai tro la wife va husband, c6
tinh chat phan xa va bat do6i xting. Do rang budc ban sd trén hai vai trd cia moi quan
hé déu 1a (0, 1), vi thé thiét lap rang budc ban s6 maxQualifiedCardinality déu la 1, biéu
dién nhu Hinh 5.

3. KET LUAN

Bai bao dé xuat phuwong phap chuyén ddi méi quan hé phan xa c6 yéu t6 thoi
gian trén co so ké thira phwong phap chuyén déi cac méi quan hé nhi nguyén c6 yéu to
thoi gian cua mo6 hinh TimeER sang OWL ontology. Theo d6, nghién cttu nay nhut mot
doéng gop bd sung cho bd quy tac chuyén d6i tir mo6 hinh TimeER sang OWL ontology
thém phan day du.

Céc quy tac chuyén d6i nay da dwoc cai dat thanh cong véi dau vao 1a st dung
céc tai lidu XML d¢€ biéu dién mo hinh TimeER va dau ra la céc file van ban ma trinh
soan thao ontology la Protégé c6 thé doc duoc.

RO rang ti€p can nay sé lam nay sinh mot bai toan chuyén doi nguoc dang quan
tam, d6 la viéc trich xuat mdi quan hé phan xa cé yéu t6 thoi gian cia m6 hinh TimeER
tir mQt ontology cho trudc.
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IN THE TIME-ER MODEL TO OWL ONTOLOGY
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ABSTRACT

In order to design temporal database at the conceptual level, the TimeER model
has been widely used recently. Accordingly, a method that has been explored is
the creation of temporal ontologies using the TimeER model. However, the
problem of converting the temporal recursive relationships of the TimeER model
to the OWL ontology has not been addressed in previous studies. This paper
proposes the rules for converting the temporal recursive relationship of TimeER
model to the OWL ontology on the basis of inheriting techniques to convert

temporal binary relationship to OWL ontology.

Keywords: Semantic web, OWL ontology, TimeER model, temporal database,

recursive relationship.
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