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TOM TAT: Dé biéu dién tri thirc, OWL ontology néi lén nhir mét ngon ngi dé mé hinh héa khai niém cdc hé théng thong tin phirc
tap. Nhiéu hé théng cii trude ddy dige xdy dung dua trén biéu dé 16p UML, vi thé viéc ndng cdp va chuyen déi cdc biéu do I6p
UML sang ontology nham sir dung lai cdc hé thong cii, gi0p gidm chi phi la thiee sw can thiét. Ba cé nhiéu nghién ciru nham thuc
hién viéc chuyén déi tir cAc md hinh co ¢ dit liéu mike khdi niém sang ontology. Trén co sé ké thira cdc phirong phdp chuyén déi mé
hinh ER sang OWL ontology, bai b4o nay tdp trung vio viéc dé xudt xdy dung mét phwong phdp chuyén déi biéu do lop UML sang
OWL ontology.

Tir khéa: Semantic Web, OWL ontology, mé hinh dit liéu mikc khdi niém, biéu do 16p UML.

I. GIOI THIEU

Biéu d6 16p UML 1a mé hinh dir liéu mirc khai niém thuong duoc st dung phd bién cho viéc thiét ké cac hé
thdng thong tin quan 1y hién nay. Uu diém cua thiét ké hé théng bang UML 1a kha ning mo ta va phan anh t6t thé gioi
thue cua cac hé théng thong tin. Ngoai ra né con duge sy hd trg manh mé tir cdc nha phat trién (Rational Rose,
Enterprise Architect...) nén viéc thiét ké UML d tro nén phd bién.

Trong nhitng ndm gin day, ontology d trg thanh mot thuat ngir dugc biét dén trong nhiéu linh vyc cta khoa
hoc may tinh dé gitip con nguoi va may tinh c6 thé cung nhau lam viéc, giup may tinh c6 thé hiéu va c6 kha nang xtr ly
thong tin hi€u qua hon. V& co ban, ontology cung cap bd tir vung dé mo ta dir liéu voi ngit nghia ma may tinh c6 thé
hiéu dugc. C6 nhiéu ngdn ngir dugce thiét ké dé biéu dién ontology cho web ngit nghia. Trong cic ngdn ngit nay, RDFS
va OWL 1a hai ngdn ngir dugc st dung phd bién nhit. OWL dugc xem 1a mot mé rong cua RDFS nhiam khéc phuc cac
nhuoc diém cua RDFS. Hién tai, OWL dang dugc xem 1a ngon ngit chuan dé biéu dién ontology cho web ngit nghia.
OWL 14 ngon ngit mo ta cac 16p, cac thudc tinh va cic quan hé giira cac ddi tugng nay theo cach ma may c6 thé hiéu
dugc. OWL1 dugc phéan thanh ba loai khac nhau véi kha niang biéu dién ngir nghia ting dan: OWL Lite cung cp cac
16p, cac thude tinh c¢6 phan cdp, cac rang budc don gian voi dii kha ning biéu dat mot ontology don gian. OWL DL
tang kha ning biéu dat va tinh quyét dinh cia vin dé phan 16p, cho phép hd trg suy dién hiéu qua. OWL DL cung cép
tat ca cac ¢ phap OWL dudi cac gidi han xac dinh. OWL Full 1a ngon ngit day du, khong co cac gidi han, nhung no
khong dua ra kha niang quyét dinh.

OWL2 dugc xem la mot m¢ rong cuia OWL DL béng cach thém vao cac ct phap biéu didn ma van khong lam
mat kha ning quyet dinh. Dic biét, OWL2 c6 kha ning biéu dién khéa cua mot 16p trong ontology twong tu nhu thude
tinh khoa trong biéu d6 16p UML. Dé bién tap ontology, truong Dai hoc Stanford di gidi thidu cong cu ma ngudn mo
Protége, cho phép dinh nghia cac khai niém ontology nhu 16p, thudc tinh, phan loai nglr nghia va cic rang budc han
ché khac nhau.

Di ¢ nhiéu nghién ciru vé viée chuyén d6i cac mo hinh mirc khai niém sang OWL ontology. Trong do6, cac
nghién ctru vé viéc chuyén ddi tir mo hinh ER sang ontology cé: Upadhyaya va P. S. Kumar (2005) [1] gi6i thiéu cong
cu ERONTO sir dung Java va Jena 2.1 dé trich xuat mot ontology tir lwge do ER. M. Fahad (2008) [2] da dé xudt mot
phuong phap thiét ké cac OWL Ontology tir mé hinh ER dya vao tip cic quy tic chuyén dbi cac thanh phan ciia mot
mb hinh ER (céc tap thuc thé, cac thudc tinh, va cAc mdi quan hé giita cac tap thuc thé) thanh cac thanh phan tuong
g trén OWL. . Myroshnichenko (2009) [3] d trinh bay mot giai phap chuyén doi ty dong tir mo hinh ER thanh ngit
nghia tuong duong trén OWL Lite Ontology. Toan Van Nguyen va nhom tac gia [4] da gioi thidu cac quy tic chuyén
d6i md hinh EER sang OWL ontology.

Lién quan dén viéc chuyén ddi cac biéu d6 16p UML sang OWL ontology c6 cac tic gia nhu Dragan Gasevié va
nhom téc gid [5] [6], Sara Brockmans va nhom tc gia [7], David de Almeida Ferreira va Alberto Manuel Rodrigues da
Silva [11] phan tich tinh kha thi va dé m6 hinh hod mot ontology bang cach st dung cac cong cu UML CASE pho bién.

Noreddine Gherabi va Mohamed Bahaj [8] mé ta lam thé nao UML co thé dugc chuyén doi thinh OWL
Ontology, tir d6 cho phep 14p ludn trén ching bang cac tmg dung web c6 ngit nghia. Imants Zarembo va Sergejs
Kodors [9] d& xuit chuyén ddi tw dong cia OWL 2 ontology tir mé hinh dit lidu ctia so d6 16p UML ISO 19.103. Jesper
Zedlitz va nhém tac gia [10] [11] [12] da phan tich sy khac nhau gitta UML va OWL, dong thoi trinh bay su chuyén
dbi giira biéu d6 16p UML va OWL 2 ontology.

Oussama va nhoém cta minh [13] da so sanh chi tiét va toan dién vé& su khac biét gita lugc @b 16p UML va
OWL, phan tich cac phuong phap chuyén doi ma cac tac gia da nghién clru va de xuat trudce day, tir do6 de xuat quy tac
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cho viéc anh xa UML thanh OWL2 tryc tiép cho cdc truong hop cta biéu dd 16p UML nhu thira ké, cac kiéu dit ligu,
céac loai quan hé (16p két hop, két hop da nguyén N-ary, phan xa, phu thudc va két hop don gian ...).

_ Tuy nhién cac nghién ctru nay chua hinh thirc hoa mot céch ddy du céc quy tic chuyén doi trén tat cé cac thanh
phan cua biéu d6 16p UML. Vi vay, bai bao nay tap trung vao viéc xay dung mot hé Cac quy tac nham chuyén doi biéu
d6 16p UML bat ky sang OWL ontology.

Theo d6, cau tric ciia bai bao 1a nhu sau. Muc tiép theo phan tich sy twong dong gitra md hinh EER va biéu d6
l6p UML véi OWL Ontplogy va xac dinh cac tinh nang ngdn ngtr khong phu hop, theo d6 muc 111 trinh bay phuong
phap chuyén doi biéu do 16p UML sang OWL ontology. Muc IV 1a phan két luan va thao luan vé huéng nghién ctru
tiép theo.

II. SU TUONG PONG GIUA MO HINH EER, BIEU PO LOP UML VA OWL2

Di ¢6 nhidu nghién ctru nhim thyc hién viéc chuyén dbi tir cic md hinh co s¢ dit liéu muc khai niém sang
ontology. M6 hinh EER, biéu d6 16p UML va OWL2 dugc thiét ké v6i cac muyc dich khac nhau, tuy nhién ching c6
nhiéu diém twong ddng. Trén co so ké thira cac phuong phap chuyén d6i mé hinh ER sang OWL ontology [3] [2] [1]
[4], dé c6 thé dwa ra duoc quy tic chuyén dbi, trude hét can c6 cai nhin tong quat vé su khac nhau co ban giita mo hinh
EER, biéu d6 16p UML va OWL2.

‘Theo tac gia [14], md hlnh EER hau nhu 1 trong dong véi biéu d6 16p UML véi cac thuc thé/16p, thudce tinh va
cdc mdi quan hé. Tuy nhién van con mot s khac biét gitra mo hinh EER va biéu @6 16p UML. Tuong tu nhu thé, giira
biéu d6 16p UML va OWL ontology c¢6 su twong dong, tuy nhién van cé nhitng khac biét giita biéu do 16p UML va
OWL ma can 1am rd dé trong qua trinh chuyén doi dwoc chinh x4c hon.

Trong UML, mdi phan tir c6 mot tén duy nhat trong goi, tirc 1a tén cua cac thudc tinh phai 1a duy nhét chi trong
16p ma no thude vé. Nguoc lai, trong OWL tat ca cac tén la toan cuc [11].

UML duogc dinh hudng theo mé hinh hoa dir liéu va xdy dung hé thdng dé ngay ca khi duoc sir dung dé tao ra
mét md hinh khéi niém cua mot mién. Vi vay UML st dung gia thiét thé giéi dong (Closed-World Assumption -
CWA), tuc la tat ca cac phat biéu chwa duge dé cap mot cach rd rang thi 13 sai. Nguoc lai, OWL2 lai st dyung gia thiét
thé giéi mo Open-World Assumption (OWA), thi ¢d nghia thong tin thiéu duoc coi 1 chua quyét dinh. Vi vdy trong
mot so truong hop can thiét, cac ngit nghia khac nhau duoc thém bang cac rang budc khac nhau vao ontology trong qua
trinh chuyén d6i tir biéu do 16p UML sang OWL 2 ontology dé bao toan ngit nghia ban dau ciia mé hinh [11] [15].

UML sir dung gia thiét tén duy nhat (Unique Name Assumption - UNA) tirc 1a hai phan tir véi tén goi khac nhau
dang dugc xem la khac nhau. OWL khong st dung UNA, vi vay can phai danh dau mot cach rd rang cac phan tu khi
ching la khac nhau [11] [15].

OWL2 khdng thé biéu dién dwoc cau triuc twong tuw nhu khai niém “profiles” ciing nhu 16p triru tuong trong
UML. Nguoc lai OWL2 khong thé x4c dinh ring mot 16p khong tryc tiép chira bat ky cé thé ndo. Dé c6 thé biéu dién
ngit nghia cua mot 16p triru twong phai str dung khai bao DisjointUnion. Diéu nay s& dam bao rang bét ky ca thé thudc
v€é mdt 16p con cling s& thudc vé 16p cha triru tugng.

Trong UML, thudc tinh cua 16p c6 dic tinh quan 1y kha niang truy cap dbi véi cac dbi tugng khac thdng qua cac
thuoc tinh quan 1y sy truy nhdp. Pham vi cia cac thudc tinh c6 thé dwoc thiét 1ap bang cach danh déu ching la
“public”, “private”... OWL2 khong c6 quan 1y truy cap trén cac thudc tinh nhu biéu dd 16p UML. Su khac biét giita
UML va OWL2 1a trong OWL2, thudc tinh dugc xac dinh 13 c6 pham vi va mién 1a “Thing”, vi vdy mot thudc tinh co
thé ap dung cho bét ky 16p nao, nén pham vi 1a toan cuc. Trong UML, mdt thugc tinh la dugc gidi han trong 16p con
ma nd dugce dinh nghia [9].

Trong OWL2 c6 thé xac dinh thudc tinh ddi tugng & mirc ontology. Viéc khai bao két ndi dén cac 16p bang cach
dinh nghia mién va pham vi c6 thé khong can thiét. Mot thudc tinh doi twong két ndi giita cac ca thé véi nhau. Tuy
nhién c6 mét sé trudng hop thude tinh ddi tuong khong thiét 1ap mién va pham vi, do d6 mién va pham vi c6 gia tri
mic dinh 12 owl: Thing. Luc d6 thudc tinh ddi trong d6 ¢ thé duge sir dung dé két ndi t6i bt ky hai ca thé nao, boi vi
mdi ca thé d6 déu thude 16p owl: Thing [10].

Va trong OWL2 ciing khong thé biéu dién thao tac trén cac ddi twong. Vi thé trong qua trinh chuyén dbi khong
xét dén phén diéu khién truy cap va cac phép toan. Ca hai ngdn ngit hd trg cau trac mé dun, duge goi 1a goi trong UML
va ontology trong OWL2. Chuyén déi mot g06i trong UML sang ontology dugc thuc hién béng cach anh xa g6i UML
thanh ontology [9], [16].

III. CHUYEN DOI BIEU PO LOP UML SANG OWL ONTOLOGY

Khi ngon ngir mo hinh hoa thong nhit UML duoc t6 chirc OMG cong nhan la chudn cong nghiép trong viéc xay
dung va thiét ké cac hé thong phin mém thi phuong phap phan tich va thiét ké huéng ddi tugng da tro nén pho bién va
hitu dung. Dé chuyén d6i mé hinh dit liéu duge mo ta boi biéu do 16p UML thanh OWL, tap cac quy tic chuyén doi
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can phai dugc xdc dinh. Trong phan nay, ching t6i trinh bay cac quy tac chuyén ddi biéu dd 16p UML sang OWL.
Trong céc quy tic chuyén dbi nay, cac thanh phan trén biéu dd 16p UML s& duoc chuyén déi thanh cc thanh phan
tuong tng trong OWL sao cho cic thanh phan nay phai biéu dién dwoc dit lidu va cac rang budc trén UML.

A. Lép
L6p mo ta cho mot tép cac d6i twong co cing cdu trac, hanh vi va cac mdi quan hé. Lop co thé c6 cac thudc tinh

xac dinh cau truc va thao tac xac dinh h‘e‘mh Yi cua cac thé hi¢én cua 16p. UML va OWL% deu co6 khai ni€m 16p. Lop
trong OWL2 1a mot tap rong hodc co nhi€u thé hién va khong xac dinh thao tac trén cac thé hién do. Lop trong UML la
cau truc tong quat hon, chira mot tap hop cac thé hién [9]. Vi thé viéc chuyén ddi quy tac chuyén doi nhu sau:

~ Quy tic UMLI. V6i mdi 16p UML E duogc chuyén doi thanh 16p C(E) twong tmg trong OWL2, thiét 1ap tinh
chat DisjointClasses cho moi cdp 16p néu chung khong phai la quan h¢ tong quat hoa [11]. Neu 16p doi twong E khong
¢6 thudc tinh khoa thi bo sung thudc tinh khoéa E_ID cho 16p C(E), thiét 1ap tinh chat ham va ban so 1a 1.

Trong Hinh 1, 16p déi twong Employee dwoc chuyén thanh 16p Employee trong OWL nhu & Hinh 2.

-Iiecl’etaryv -

Typing_speed Emp_ID
"""""""""""""""""" Name: Name_dom
Job,_type F".a e T.1 T
Lastname 1.*
Sex
Tgrade ‘Technical' Birthday CONTROLS
"""""""""""""""" Salary .
Job_type supglrvisee

‘Engineer’ | Dependent_name

0.1
Eng_type supervisor

Name
Number

Sex

Birthday
Relationship

Hinh 1. Vi du lugc db 16p UML

B. Thudc tinh

Thudc tinh trong UML phai 1a duy nhét trong ngir canh ctia 16p. Thudc tinh c¢6 thé c¢6 nhiéu mirc d6 pham vi sir
dung khac nhau, mé ta thudc tinh d6 co thé duoc truy Xudt tir cac 16p khac. Vi OWL, thude tinh dir liéu khong ho tro
pham vi truy xut, vi thé chung t6i chi xem xét trén mirc do téng quat. Vi vay, chuyén ddi thudc tinh trong UML sang
OWL ontology tiry thudc vao kiéu cia thudc tinh. Néu kiéu ciia thudc tinh 1a kiéu dit liéu nguyén thity, cac thude tinh
s& dwoc chuyén doi thanh thudc tinh dit liéu trong OWL, néu kiéu cta thude tinh 1a 16p, thude tinh d6 duge chuyén doi
thanh thudc tinh déi tugng. Ta co quy téc nhu sau:

Quy tic UML2. Chuyén dbi thudc tinh attE cua 16p ddi tugng E co kiéu dit liéu nguyén thay trong UML thanh
thudc tinh kiéu dir lidu attE twong tmg trong 16p C(E), c6 pham vi 1a kiéu dit liéu twong (mg trong OWL va mién 1a 16p
C(E), ddng thoi thiét 1ap tinh chat ham [11] [13]. Véi thuc tinh khéa KE, chuyén doi thanh thudc tinh kiéu dit liu KE
trong tap thudc tinh khoa cua 16p C(E), thiét lap tinh chat ham va ban s 1a 1.

Nhu & Hinh 1, thudc tinh Sex, Birthday va Salary dugc chuyén doi thanh thudc tinh kiéu dir liéu twong img nhur
trong Hinh 2. Thudc tinh khéa Emp_ID dugc chuyén thanh thugc tinh kiéu dir liéu v6i rang bude ban s6 1a 1.

Quy tic UML3. Chuyén doi thuc tinh attE ciia 16p dbi twong E c6 kiéu dir liu 1a 16p F trong UML thanh
thudc tinh doi tugng attE twong Gng trong 16p C(E), c6 mién 1a 16p C(E) va pham vi 1a 16p C(F) twong tng.

O vi du Hinh 3, thuc tinh att2 c6 kiéu dit li¢u la 16p Class2 dugc chuyén ddi thanh thude tinh ddi tugng att2
vi mién 1a 16p Class1 va pham vi 1a 16p Class2.
C. Thugc tinh cé céu tric

Quy tiic UMLA4. Thudc tinh c6 cu triic attE ciia 16p déi twong E véi tap céc thudce tinh thanh phan la sub_attE
dugc chuyén d6i thanh thudc tinh kiéu dit liéu attE ctia C(E). Cac thudc tinh thanh phan sub_attE dugc chuyén doi
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thanh céc thudc tinh kiéu dir liéu sub_attE va 1a thudc tinh con cta thudc tinh kiéu dir liéu attE, c6 tinh chat ham, mién
1a thudc tinh dir li¢u attE va pham vi 1a ki€u dir liu twong ing trong OWL.

Trong vi du Hinh 1, céc thudc tinh thanh phan Fname, Minit, Lname ctia thudc tinh c6 céu trac Name dugc
chuyén doi thanh céc thudc tinh kiéu dir liu twong trng nhu Hinh 2.

Empl D cardinality
oanperty\I

Restriction

sub Clas sOf

Class

Employee

Hinh 2. Vi du chuyén déi thudc tinh cta 16p déi tuong

D. Chuyén dbi quan hé giita cdc lop

Quan hé 14 két ndi ngir nghia giita cac 16p dbi twong, trong d6 thé hién mbi lién quan vé cac thudc tinh, cc thao
tac cuia chung voi nhau trong h¢ thong. Trong UML c6 céc loai quan h¢ khac nhau la quan h¢ ket hop, quan h¢ ket tap,
quan h¢ ké thtra va quan hé phu thugc.

1. Quan hé két hop

Trong UML, quan hé két hop c6 thé 1a mot chiéu hodc 1a vo hudng. Mot quan hé két hop c¢6 thé duge chuyén
@i thanh thudc tinh ddi twong trong OWL. Di véi quan ké két hop hai chiéu s& dugc chuyén doi thanh hai thudc tinh
dbi twong cho mdi hudng. Bé dam bao rang ca hai thudc tinh ddi tugng nay 1a mot phin ciia quan hé két hop, vi thé
thiét 1ap tinh chat nguoc nhau [11] [13].

Quy tic UMLS5. Xét mdi quan hé két hop R giita hai 16p d6i twong E; va Ey, ta c6 quy tic chuyén déi nhu sau:

- B6 sung hai thudc tinh ddi twong nguge nhau biéu didn mdi quan hé giira hai 16p C(E;) va C(E,): E;RE, va
E,RE;.

- Rang budc ban sd trén 16p ddi twong UML s& dugc hoan dbi vi tri giita hai 16p khi chuyén d6i sang OWL. Vi
mdi gia tri ban s (min, max), néu min khac 0 hozc max khac N trén mdi quan h¢ R thi bo sung rang bugc so lugng cuc
tiéu/cuc dai vao thudc tinh dbi tugng tuong tng.

Churng minh:

Theo [14], lién quan dén viéc chuyén d6i mdi quan hé két hop cua biéu do 16p UML sang mé hinh ER, ta chuyén
quan hé két hop R thanh mdi quan hé nhi nguyén R giira cac thyc thé E; va E,. Ban sé ciia mbi quan hé két hop s& duoc
hoén di vi tri khi chuyén sang mo hinh ER. (1)

Theo [4], mot mdi quan hé nhi nguyén R giita hai tap thuc thé E; va E, dugc chuyén do6i thanh cip doi twong
nguoc nhau E;RE; va E;RE;. Tiy thudc vao gia tri ctia ban sd (min, max) ma bd sung rang bugc ban sb thich hop vao
thudc tinh doi tugng twong Gng. 2

Tir (1) va (2), suy ra diéu phai chirng minh.

mrdma“%Pmpert\/

attl: CLASS2
att i Class

Class

CLASS1 CLASS2

Functional

Hinh 3. Vi du chuyén ddi quan hé két hop va thudc tinh co kidu dit lidu 1a 16p
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2. Quan hé két hop c6 16p két hop
Quy tic UML6. Xét quan hé két hop giira hai 16p E; va E, c6 16p két hop A, ta c6 quy tic chuyén ddi nhu sau:
- B sung 16p C(A), cac thudc tinh attA cia 16p két hop A duge chuyén thanh cac thude tinh dit lidu cua 16p C(A);

- B6 sung hai thudc tinh ddi tuong nguoc nhau E;HasA va DAOfEl biéu dién mdi quan hé giita 16p C(A) va 1(')1)
C(E,); hai thudc tinh doi twong nguge nhau E,HasA va AOfE, biéu dién méi quan hé giira 16p C(A) va 16p C(E,). Bo
sung tinh chat ham va rang budc cuc tiéu 13 1 vao hai thugc tinh: AOfE;, AOFE,;

- Rang budc ban sb trén 16p dbi twong UML s& duge hoan doi vi tri gitra hai 16p khi chuyén doi sang OWL. Vi
mdi gia tri ban sé (min,max), néu min khac 0 va max khac N trén quan hé két hop, bd sung rang budc s lwong cuc
tiéu/cuc dai twong g vao thudc tinh déi twong E;HasA va E;HasA tuong tmg. Néu quan hé két hop 1a mbi quan hé n-
n thi bd sung hai thudc tinh ddi twong AOFE;, AOFE, vao tap thudc tinh khéa ciia 16p C(A).

Chirng minh:

Theo [14], lién quan dén viéc chuyén ddi mbi quan hé két hop c6 16p két hop ctia biéu db 16p UML sang mé hinh
ER, ta chuyén quan hé két hop co 16p két hop A thanh m6i quan hé A giira hai tip thuc thé E; va E,, ¢6 cac thudc tinh
attA. Ban s6 ciia mdi quan hé két hgp s€ dugc hoan doi vi tri khi chuyén sang mé hinh ER. (3)

Theo [4], do mdi quan hé c¢6 thé xem nhu 14 tap thuc the vi vy ta xem mbi quan hé c6 thude tinh 1a tap thuc thé
v6i ban s6 ciia mbi quan hé 1a (1, 1) & phia tap thuc thé méi quan hé. Vi thé mot mdi quan hé nhi nguyen A c¢6 thude
tinh gitra hai tap thuc thé E; va E, dugc chuyén ddi thanh 16p C(A) va céac thudc tinh thanh phan attA. Png thoi bd
sung hai cap d6i tuong nguoc nhau E;HasA va AOfE; biéu dién mdi quan h¢ giira 16p C(A) va lop C(Ey); EpHasA va
AOfE, b1eu dién mbi quan hé giira 16p C(A) va lop C(E,). Tuy thudc vao gia tri cua ban sé (min, max) ma bd sung rang
budc ban sb thich hop vao thudc tinh ddi twong twong tng. Pong thdi bd sung tinh chat ham va rang budc cuc tiéu 1a 1
vao hai thudc tinh: AOfE,, AofE,; 4)

Tir (3) va (4), suy ra diéu phai chimg minh.
Nhu ¢ Hinh 1, 16p Employee quan hé két hop vé6i 16p Department c6 16p két hop Manages duoc chuyén d6i sang

OWL ontology nhu Hinh 4.
Functional 4O roperty onPropertyy, Functional

ObjectProperty. sin cardinalty ObjectProperty.

ManagesOfEm S“bcia“O ManagesOfD
Class range/ p|OXee \domain Coes n In/ epartAment \mge Class
EMPLOYEE . "y > Manages < "y P DEPARTMENT
Somain ObjectProperty range range ObjectProperty domain
\\/ Emlpoyeehas \ N - ./ Departmenth
Manages DatatypeProperty. asManages
Start_date

Hinh 4. Vi du chuyén ddi quan hé két hop co 16p két hop

3. Quan hé két hop dé quy

C6 thé lién két mot 16p voi ban than no trong mot quan hé két hop. Quan hé két hop ¢ day van thé hién mot su
lién quan ngit nghia, nhung cac dbi tugng dugc ndi két déu thude chung mot 16p. Luc nay, mét tap hop cac thé hién c6
thé dam nhan mot vai trd duy nhét hodc hai vai trd khac nhau trong cing mbi quan hé. Viéc kiém tra cac vai tro cho
phép chung ta phan loai tit ca cac quan hé két hop dé quy do thanh Ia quan hé két hop dé quy dbi ximg hodc bat dbi
xung.

Mot mdi quan hé dé quy (hay quan hé phan xa) dugc goi 1a cé tinh chat dbi xung khi tat ca cac thé hién tham
gla vao mdi quan hé c6 mot vai trd duy nhit va c6 cing ngit nghia. Theo d6, néu R 1a mdi quan hé dé quy co tinh chat
dbi xtmg thi role; = role,, vai role; va role, 1a tén cua hai vai trd cia mdi quan hé phan xa R. Nguoc lai, néu R khéng
c6 tinh chit dbi xtng, thi ta goi mdi quan hé dé quy la bat dbi xtng.

Quy tic UML7. Xét mbi quan h¢ két hop dé quy dbi ximg cua 16p dbi twong E véi vai tro 1a role, ta ¢ quy tic
chuyén do6i nhu sau:

- B6 sung thudc tinh dbi tuong c6 dinh danh 1a tén vai trd role trong mbi quan hé, ¢6 mién va pham vi 1a 16p C(E),
thiét 1ap tinh chat d6i xting cho thudc tinh doi tuong trén;

- Néu ban sé quan hé dé quy 1a 1:1, thém rang budc sb lugng cyc dai bé“mg 1;

- Véi rang budc ban s nho nht 1an luot 1a <1-1° thi thém rang budc sb luong cuc tiéu bang 1 1én thudc tinh dbi
tuong dugc thém vao.
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Chirng minh:

~ Theo [14], lién quan dén viéc chuyén d6i méi quan hé két hop cua biéu do 16p UML sang mé hinh ER, ta
chuyén quan h¢ két hop R thanh moi quan h¢ nhi nguyén R giita thyc thé E va chinh n6. Ban so cua moi quan hé ket
hop s€ dugc hoan d6i vi tri khi chuyén sang mé hinh ER. (5)

Theo [4], mot mbi quan hé nhi nguyén R giira hai tap thuc thé E; va E, dugc chuyén dbi thanh cap ddi tugng
nguoc nhau E;RE; va E;RE;. Vi trong truong hop nay Es va E, tring nhau, vi thé cap d6i tuong chi la mét thude tinh
dbi twrong ngugc nhau. Tuy thude vao gia tri cua ban s6 (min, max) ma b6 sung rang budc ban s6 thich hop vao thudc
tinh ddi tuong twong tng. (6)

Tir (5) va (6) suy ra diéu phai chimg minh.

Quy tic UMLS. Xeét mdi quan hé dé quy bét dbi ximg cua 16p ddi tugng E vai tén hai vai tro 1a role; va role,,
ta co quy tac chuyén doi nhu sau:

-Bb sung cap thudc tinh déi tugng nguoc nhau cd dinh danh lan luot 14 tén cua hai vai tro role; va role, trong mdi
quan hé, c6 mién va pham vi 1a 16p C(E);
- Rang budc ban sb trén 16p ddi twong UML s& dugc hoan doi vi tri giita hai vai tro khi chuyén d6i sang OWL.
Véi mdi vai tro c6 rang budc ban s6 min/max khac 0 va khac N, b sung rang budc ) lugng cuc tiéu/cuc dai tuong
g vao thudc tinh d6i tuong Gmg véi vai tro dé.
Chirng minh quy tic nay twong ty nhu cach chimng minh quy tic UML7.

Ap dung quy tic chuyén d6i mdi quan hé dé quy bat dbi xtng cua 16p Employee nhu Hinh 5:

ObjectProperty Max cardinality
supervisee onProper Restriction
A domain
inverse range sub Clas sOf
ObjectProperty o Class
omain.
supervisor range EMPLOYEE

Hinh 5. Vi du chuyén di mdi quan hé két hop dé quy bit déi ximg

4. Quan hé két tap

Quan hé két tap 1la mot truong hop dac biét cia quan hé két hop, tap trung thé hién quan h¢ gitra téng thé va bo
phan. Trong UML, c6 ba loai quan hé két tap tuy thudc vao rang budc ciia bd phan trong tong thé: mot 1a két tap thong
thuong, hai 1a bang tham chiéu (két tap chia sé¢), ba 1a theo gia tri (két tip hop thanh). Két tap hop thanh 1a tuong
duong v6i thanh phan thudc tinh, vi vay cach thirc chuyén déi tuong tu nhu chuyén déi thude tinh.

Quan hé két tap chira r.';“lng su ton tai cua cac bo phén phuy thudc vao téng thé. Sy phu thudc nay dan dén viéc
chuyén doi quan h¢ ket tap thanh cap thudc tinh doi tuong ngugce nhau trong OWL véi rang budc tuwong tng.
Quy tic UML9. Xét 16p tong thé E quan hé két tap voi 16p bo phan F, ta co quy tic chuyén doi nhu sau:
- Tao 16p C(E) va C(F);
- Céc thudc tinh attF cua 16p bd phan F duoc chuyén ddi thanh cac thudc tinh kiéu dir liéu attF va la thudc tinh

con ctia 16p C(F) c6 tinh chat ham, mién 14 16p C(F) va pham vi la kiéu dir ligu trong Gmg trong OWL [11].
Nhu ¢ Hinh 1, 16p Project quan hé két tap vai 16p Location duge chuyén doi nhu Hinh 6.

Functionat ObjectProperty
DatatypeProperty ProjectHasL ocation N
Number Class domain range Class
inverseOf
PROJECT \ v LOCATION
range ObjectProperty domain
Functional
DatatypeProperty. LocationOfProject
Name I’y subClassOf—Functional
onP roperty DatatypeProperty.
L — Name
@wdmah Restriction

Hinh 6. Vi du chuyén dbi quan hé két tap
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 Quy tac UML10. Xét quan hé két tap c6 yéu t6 han dinh Q giira 16p tong thé E véi 16p bo phan F, ta c6 quy tic
chuyén do6i nhu sau:

- Tao hai 16p C(E) va C(F);

- B sung thém hai thugc tinh d6i tugng nguoc nhau thé hién quan h¢ giita 16p C(E) va 16p C(F): EhasF c6 mién
14 16p C(E), pham vi 1a 16p C(F); FOfE c¢6 mién 1a 16p C(F), pham vi 1a 16p C(E);

- Yéu t6 han dinh Q dugc chuyén doi thanh thudc tinh kiéu di ligu Q trong 16p C(F), c6 mién 1a 16p C(F) va pham
vi 14 kiéu dir liéu twong tng trong OWL, thiét 1ap 1a thudc tinh khoa cua 16p C(F);

- Rang budc ban sd trén 16p ddi twong UML s& duge hoan d6i vi tri gitra hai vai tro khi chuyén doi sang OWL;

- Khoa cta 16p C(F) duoc tao bang cach két hop khoa Q ciia 16p C(F) v6i khoa KE cia 16p C(E).

Churng minh:

Theo [14], lién quan dén viéc chuyén d6i mdi quan hé két tap cua biéu do 16p UML sang m6 hinh ER, ta chuyén
quan hé két tap Q thanh mdi quan hé nhi nguyén Q gitra thuc thé E va tap thuc thé F. Yéu té han dinh Q duogc chuyén
thanh thudc tinh Q thudc thyc thé F. Ban s6 cia mdi quan hé két hop s& duoc hoan ddi vi tri khi chuyén sang mé hinh
ER. @)

Theo [4], mot mdi quan hé nhi nguyén R giita hai tap thuce the EvaF duoc chuyén dbi thanh 16p cap dbi tuong
nguoc nhau EQF va FQE. Tuy thudc vao gia tri clia ban s6 (min, max) ma b6 sung rang budc ban s6 thich hgp vao
thudc tinh d6i twong tuwong ng. (8)

Tir (7) va (8) suy ra diéu phai chimg minh.

~ Nhu ¢ Hinh 1, 16p Employee quan h¢ két tap voi lop Employee c6 yéu t6 han dinh Dependent_name dugc
chuyén d6i thanh hai 16p Employee va Employee, yéu t6 han dinh Dependent_name dugc chuyén thanh thudc tinh kiéu
dir liéu cua 16p Dependent nhu Hinh 7.

ObjectProperty
Emp|0yeeha sub Clas sOf onProperty
sDependent \ Functional
Class domain range Class DatatypeProperty.
i of
Employee < inverse Dependent DependentName
Functional / Functional
range nhiprfDrnnarf\/f domain DatatypeProperty.
DependentO . .
E?nployee Relationship

Hinh 7. Vi du chuyén dbi quan hé két tap c6 yéu t6 han dinh

5. Quan hé tdng quat hoa/chuyén biét hoa

Téng quat hda va chuyén biét hoa 13 hai cach nhin dudi 1én va trén xudng vé sy phan cip cac 16p, mo ta kha
nang quan 1y cap do phiic tap ciia hé thong bang cach triru twong héa. Khai niém tong quat héa va chuyén biét hoa
trong UML va OWL 1a twong tw. Néu C’ 13 16p con ctia 16p C va i 1a mot thé hién tuong ting ciia ca thé thi trong ca hai
truong hop ta co C'(i) -> C(i) [11].

Trong UML c¢6 hai loai rang budc cho tong quat hoa: hoan toan va phan ly (completeness va disjointness).
Trong bleu do 16p, c6 thé xac dinh nhimng rang budc nay bang cach thém vao tir khoa disjoint hodc complete gan dau
mili tén tdng quat hoa. Tong quat hoa ma khong co tir khoa trén 1a khong thude hai loai rang budc trén.

Quy tic UML11. Xét quan hé téng quat hoa gitra 16p ddi twong E va cac 16p dbi tuong con E;
- Tao 16p C(E) va cac 16p C(E)) 1a 16p con cua 16p C(E);

- Néu quan h¢ tong quét hoa la phén ly, thiét 14p phan tach giira cac 16p C(E;) str dung céu tric owl:disjointWith;
Néu quan hé tong quat héa 1a phan ly va hoan toan, thiét 1ap phéan tach gitra cac 16p C(E) va C(E;) st dung cau tric
owl:disjointUnion [11] [13].

Chirng minh:

Theo [14], lién quan dén vige chuyén doi rpéi quan hé tong quat hoa/chuyén biét hoa cua bié}l d6 16p UML sang
md hinh ER, ta chuyén quan h¢ ke thira thanh moi quan hé Is-a gitra thyc thé chu E va tép thuc thé con F. Ban s6 cla
moi quan hé ket hgp s€ dugc hoan doi vi tri khi chuyén sang mo hinh ER. 9)

Theo [4], tuy thudc tap thuc thé con 14 c6 rang budc hoan toan hay phan ly ma dugc chuyén doi bang ciu triic
owl:disjointWith hogc owl:disjointUnion. (10)
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Tir (9) va (10) suy ra diéu phai chimg minh.

~ Véi quan hé tong quat hoa cua 16p Employee va cac 16p d6i tugng con Secretary, Technical va Engineer dugc
chuyén doi nhu Hinh 8.

Class

EMPLOYEE
subClassOf subClassOf subClassOf
Class Class Class
SECRETARY [#disjintwit TECHNICIAN [ i ENGINEER
Funr/iona/ Funzliana/ Funrlional
DatatypeProperty. DatatypeProperty. DatatypeProperty.
Typing_speed Tgrade Eng_type

Hinh 8. Vi du chuyén déi quan hé tng quat hoa/chuyén biét hoa

IV. KET LUAN

Trén co s¢ Kké thira viée chuyen dbi tir cac md hinh co s¢ dir liéu mirc khai niém sang ontology, bai bao nay da
bd sung mot sO quy tic chuyén doi tir biéu d6 16p UML sang OWL2, cu thé da de xuat quy tic chuyén (101 thudc tinh
¢6 kiéu dir liéu 1a 16p, thudc tinh ¢ cau tric, quan hé dé quy, quan hé két tap c6 yéu t6 han dinh, 14 cac van dé ma cac
nghién ctru trude day chua dé cap dén. OWL ontology két qua dugc kiém chimng trén tng dung Protégé va bo suy luin
HermiT 1.3.8.3.

Tuy nhién, do mdt s6 ddc diém cua biéu dd 16p UML, nén vén dé chuyén ddi sang OWL2 dam bao tinh chat
“bdo toan ngir nghia” van ham chira nhidu thach thirc. Trong thoi gian t6i, ching tdi s& tiép tuc nghién ctru thém dé
hoan chinh b quy tic chuyén d6i. Pong thoi chung t6i dy kién nghién ctru chuyén d6i ngugc tir OWL 2 thanh biéu d6
16p UML dé xéac dinh mot cach 13 rang hon sy dbi sanh gitra biéu db 16p UML va OWL ontology.

TAI LIEU THAM KHAO

[1] Sujatha R Upadhyaya, P Sreenivasa Kumar, "ERONTO: A Tool for Extracting Ontologies from Extended E/R
Diagrams,” ACM Symposium on Applied Computing, pp. 666-670, 2005.

[2] M. Fahad, "ER20WL: Generating OWL Ontology from ER Diagram," in IFIP — The International Federation for
Information Processing, 2008.

[3] Igor Myroshnichenko, M.S., Marguerite C. Murphy, Ph.D., "Mapping ER Schemas to OWL Ontologies,"
Semantic Computing. ICSC '09. IEEE International Conference, pp. 324-329, 2009.

[4] Toan Van Nguyen, Hoang Lien Minh Vo, Quang Hoang, Hanh Huu Hoang, "A new method for transforming
TimeER model-based specification into OWL ontology," in 8th Asian Conference on Intelligent Information and
Database Systems ACIIDS, Da Nang, Viet Nam, 2016.

[5] Dragan Djuri¢, Dragan Gasevi¢, Vladan DevedZzi¢, "Ontology Modeling and MDA," JOURNAL OF OBJECT
TECHNOLOGY, vol. 4, pp. 109-128, 2005.

[6] Dragan Gasevi¢, Dragan Djuri¢, Vladan Devedzi¢, Violeta Damjanovi¢, "Converting UML to OWL Ontologies,"
in ACM: Proceedings of the 13th international World Wide Web conference, 2004.

[7]1 S Brockmans; R Colomb; P Haase; E Kendall; Evan K. Wallace; G Xie, "A Model-Driven Approach for Building

OWL DL and OWL Full Ontologies," in Proceedings of the International Semantic Web Conference (ISWC) 200,
2006.

[8] Noreddine Gherabi, Mohamed Bahaj, "A New Method for Mapping UML Class into OWL Ontology," Special
Issue of International Journal of Computer Applications on Software Engineering, Databases and Expert Systems,
2012.

[9] Imants Zarembo, Sergejs Kodors, "Automatic Transformation of UML Geospatial Profile to OWL Ontologies," in
Virtual Multidisciplinary Conference QUAESTI, 2013.

[10] J Zedlitz, N Luttenberger, "Transforming Between UML Conceptual Models," in Terra Cognita 2012 Workshop,
2012.

[11] Jesper Zedlitz, Jan Jorke, Norbert Luttenberger, "From UML to OWL 2," Communications in Computer and
Information Science, vol. 295, 2012.

[12] Jesper Zedlitz, Norbert Luttenberger, "Conceptual Modelling in UML and OWL-2," International Journal on
Advances in Software, vol. 7, 2014.



84 CHUYEN POI BIEU PO LGP UML SANG OWL ONTOLOGY

[13] Oussama EI Hajjamy, Khadija Alaoui, Larbi Alaoui, Mohamed Bahaj, "MAPPING UML TO OWL2
ONTOLOGY," Journal of Theoretical and Applied Information Technology, vol. 90, no. 1, pp. 126-143, 2016.

[14] Y. Ou, "On Mapping Between UML and Entity-Relationship Model,” in The Unified Modeling Language,
Mannheim, Germany, 1998.

[15] Kilian Kiko, Colin Atkinson, "A Detailed Comparison of UML and OWL," Technical report, 2008.

[16] M. E. K. Wallace, "Ontology Definition Metamodel,” OMG, November 2007. [Online]. Available:
http://www.omg.org/cgi-bin/doc?ptc/07-09-09. [Accessed 10 May 2017].

[17] Elmasri R., Navathe S.B., Fundamentals of Database Systems, Addison-Wesley, 7th edn, 2015.

TRANSFORMATION OF UML TO OWL ONTOLOGY
Vo Hoang Lien Minh, Hoang Quang, Hoang Huu Hanh

ABSTRACT: To knowledge representation, OWL is preferred to use, it is also seen as a language for concept modeling the complex
information systems. Many legacy systems were built based on UML class diagrams, so the upgrading and transforming the UML
class diagrams to ontology for reusing cost is really necessary. There are several studies aim at transforming from conceptual
database models to ontology. On the basis of inheriting methods of transforming the ER model into an OWL ontology, this paper
propose a method to transform the UML class diagram to OWL ontology.



