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TOM TAT

Trong tién trinh phat trién Web ngit nghia, viéc tich hop cac 16p khac nhau trong kién tric
cia né déng vai tro cot 18i. CAc quy tic va ontology dong vai tré rat quan trong trong kién
triic phan Iép ciia Web ngit nghia, trong dé ching dwoc ding dé gan y nghia va suy lugn
dz lidu trén web. Viéc tdp trung vao nghién cizu tich hop Iép ontology vdi I6p cac quy tdc
1& mét hwéng dang tdp trung thu hit cia rdt nhiéu nha nghién cizu trong nhitng ndam gan
ddy. Tuy dd c6 mét s6 dé xudt dwoc dwa ra dé giai quyét vdn dé ndy song cac giai phap nay
van con cac troé ngai khdc nhau va chia dat hiéu qua nhie mong muon. Bai viét ndy duwa ra
mgét cai nhin kha toan dién vé téng quan Va c6 s so sanh, danh gid cac gidai phap nhi vy
trong viéc két hop cac quy tdc va ontology trong kién tric Web ngiz nghia.

Tir khoa: Lap trinh logic, Logic mo ta, Ontology, Web ngir nghia.

1. MO DPAU

Web ngir nghia ngay cang phat trién, mot yéu cau quan trong ctia kién trac duoc phan
16p cua web ngit nghia 14 tich hop cac cac quy tic va cac ontology trong dé ching duoc sir dung
dé gan y nghia va suy luan di liéu trén Web. Trong khi I6p Ontology ctia Web ngir nghia kha
phét trién va ngdn ngit Web Ontology (OWL) di 1a mot khuyén nghi cia W3C tir mot vai nim
truge day con 16p cac quy tac it phét trién hon[1,2]. Viéc tap trung vao nghién ctu 16p quy tic va
tich hop n6 vai 16p ontology la mot hudéng dang tap trung thu hdt caa rat nhiéu nha nghién ctu
trong nhitng nam gan day. Mot sb dé xuat da dugc thuc hién dé giai quyét vin dé nay nhung
khéng c6 mét giai phap don gian do tré ngai khac nhau va chua dat dugc hiéu nhu mong mudn.
Trong bai viét, chiing ta xem xét van dé k¥ thuat co ban trong viéc tich hop cac quy tic va cac
ontology va phan loai cac dé xuit theo cac cac phuong phap tiép can khac nhau cu thé 1a cac
phuong phap tich hop chit ch& ngit nghia va cac phuong phap tich hop linh hoat ngit nghia dong
thoi dwa ra cac vi du tiéu biéu 1a DL +log va chuong trinh logic mé ta cing cac danh gi, so sanh
gira chlng va cac hudng phat trién sau nay.
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2. CAC NGHIEN CUU LIEN QUAN

2.1. Ontology

Thuat ngit “Ontology” dd xuét hién tir rat som. Trong cudn sach Metaphysics cia
Aristotle da dinh nghia: “Ontology la mgt nhdanh cia triét hoc, lién quan dén sw ton tai va ban
chdt cdc sw vat trong thue t&”. Cac nha nghién ctu trong khoa hoc may tinh, dac biét 1a trong Tri
tué nhan tao (AI) muon thuat ngit ndy nham muc dich hd tro viéc chia sé va tai sir dung kién thic
trong hé théng Al. Cach tiép can nay di dugc Neches va cac cong su dé xuét [3] “Mqgt ontology
dinh nghia cdc thudt ngit va cac moi quan hé co ban gom tir ving cia mét chu dé ciing nhw cdc
quy tac két hop cac thugt ngi va moi quan hé dé dinh nghia cdc mo réng cho tir ving”. Theo
dinh nghia nay mét ontology khdng chi bao gom céc thuat ngit dugc dinh nghia mét cach tuong
minh trong N6 ma con co tri thic ¢6 thé suy dién duoc tir ontology. Vao nam 1998, Studer va cac
cong su da dua ra dinh nghia ontology kha phu hop va chinh xac hon. “Ontology la mét dac ta
furong minh, mang tinh hinh thizc cia sir khai niém hoa co thé chia sé duroc. Sw khai niém héa de
Cdp dén mét mé hinh triu tirong ciia mét sé hién teong trong thé gici thuc bang cdch xdc dinh
khai niém lién quan dén hién tuwong dé. Twong minh cé nghia la cdc khdi niém dwoc Sir dung va
cac rang budc trén chiing dwoc dinh nghia mét céch rd rang. Hinh thize dé cdp dén may cé kha
nang doc va hiéu Ontology. Chia sé phdan dnh quan diém rang mét Ontology nam bat tri thic
dwoc chap nhdn béi mét cong dong.”Theo W3C mot Ontology cung cap mot md ta cho cac
phan tir sau: cac 16p (hay cac thuc thé) trong mot linh vuc xac dinh, cac quan hé giita cac 16p,
cac thudc tinh cua cac lop.

Chung ta xem xét vi du vé ontology sinh vién nhu sau:

Work | assistantOf =

isa |
Scholarship Course Research
hasScholarship teachingAssistantOf reasearchAssistantOf
| / takesCourse l |
Student TA RA
isa isa
UnderGradStudent GraduateStudent hasAssistantship —»| Assistant

¢

isa

MasterStudent PhDStudent

Hinh 1. Vi du vé ontology
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Trong do:

° Mot Student c6 thé 1a mot UnderGradStudent hoic GraduateStudent;

° Mot GraduateStudent c6 thé 1a MasterStudent hoic PhDStudent;

. MGt Student c6 thé c¢6 Scholarship;

o Mot Student c6 thé tham gia Course(s);

o Work c6 thé la giang day mot Course hozc 1am Reseach;

o Mot Assistant co thé 1a TA (Teaching Assistant) hoic RA(Reseach Assistant);
. Mot Assistant phai lam Work;

° Mot GraduateStudent c6 thé co mot Assistant;

o Mot TA lam viéc trén mot Course va mot RA lam viéc Reseach

2.2. Quy tic va chwong trinh logic trong Web ngir nghia
2.2.1. Cu phap

Cho @ =(P,C) la mot bo tir vung ngdn ngit bac nhit véi C 1a tap hitu han khac rdng
cac hang va P la tap céac ky hiéu vi tir khdng chira ky hiéu ham. Cho X 1a tap céac bién.

Mot hang thize 1a mot bién tir X hoac mot ky hiéu hang tir @. Mot nguyén té 1a mot
biéu thirc c6 dang p(ty, t,,..., t,) trong d6 p 1a ky hiéu vi tir n ngdi, n3 0 tir @, va ty, ty,..., t, 1a céc
hang thirc. Mot literal | 12 mot nguyén té p (I 14 literal dwong) hodc nguyén tb phu dinh wp (I 1a
literal &m). Phan bu cua | dwong 1a wp va caa | am la p. Mat literal phu dinh ngam (viét tait
NAF-literal) la mét literal I hoac mot literal pha dinh mac dinh not 1.

Mot quy tdc r 1a biéu thac c6 dang : a = by, by,..., by, Not bysy,..., not b, véi m3 k30
1)

trong do6 a 1a literal va by,..., by, 12 céc literal hoidc cac nguyén té dang thirc (bdt dang thirc) 6
dang t,=t, (t,® t,) v&i t; va t, 1 cac hang thuc. Literal a duoc goi 12 ddu cua quy tic r va phép
hoi by, by,..., by, NOt byss,..., not by, 1a than cua quy tic r, trong do6 by, by,..., by (hoac, not
Bs1,....,n0t by) 18 thdn dwong (hodc than &m). Ngudi ta dung H(r) dé ky hiéu literal a dau cua
quy tic, va B(r) dé ky hiéu tap tat ca literal B*(r) E B'(r) than cua quy tic trong d6 B*(r) = { by,
By,..., by} VA B(r) = { bys1,..., bn}. Néu than cia quy tac r rong (trong truong hop k =m = 0) thi r
1a mot diz kién (Fact), chiing ta s& bo “= ” trong truong hop ndy. Mot chuong trinh chinh tic P
(hay don gidan la chuong trinh P) 12 mot tap hop hitu han cac quy tic. P 1a mér chwong trinh
dirong néu moi quy tic ctua no déu khong chira pha dinh “not”.
2.2.2. Ngit nghia

Mot vii tru Herbrand ciia mot chuong trinh P, ky hiéu HUp, 1a mot tap hop tat ca cac ky
hiéu hang xuat hién trong P. Néu khdng c6 ky hiéu hang trong P thi HUp = {c}, trong d6 c la
mét ky hiéu hang tly y trong @. Nhu thuong 18, cac hang thirc, cac nguyén td, cac literal, cac
quy tic, cac chwong trinh ... 1a nén néu va chi néu chdng khdng chira bién nao. Mot co so
Herbrand cua mot chuong trinh P dwoc ky hiéu 1a HBp 14 tap tat ca cac literal nén duoc xay
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dung tir cac ky hiéu vi tir xuat hién trong P va céac ky hiéu hing trong HUp. M6t hién hanh nén
ctia mot quy tac r | P nhan duoc tir quy tac r bang cach thay thé mdi bién trong r bang mot ky
hiéu hang trong trong HUp, bang céach str dung mot phép thé g cho mdi bién trong r va loai bo
tat ca nguyén té dang thic va bat dang thac t, g =t,g vat;g * t,g. Mot hién hanh nén caa mot
quy tac r 1a nhat quén khi va chi khi né khdng chtra céc nguyén tb dang thic hoac bat ding thic
nao. Chung ta ky hiéu ground(P) 12 mét tap hop tat ca cac hién hanh nén nhét quéan caa cac quy
tac trong P.

Mot tap X = HBp ciia céc literal nhat quan khi va chi khi {p, ©Yp} & X cho moi
nguyén t5 p | HBp. Mot dién dich I trong mot chuong trinh P 13 mét tap con nhit quan cua
HBp. Mot md hinh cua mot churong trinh dwong P 1a mot dién dich | < HBp sao cho B(r) < |
dan dén H(r) < 1 ddi véi moir | ground(P).

Phép chuyén doi (hay phép chuyén doi Gelfond-Lifschitz) ciia mot chuong trinh P lién
quan dén mét dién dich | < HBp (ky hiéu la P') 13 mot chuong trinh duong nén né dwoc nhan
dugc tir ground(P) bang cach xoa di tat ca cac quy tic r ma B(r) € 1 = 0 va x6a di phan than
phu dinh trong cac quy tac con lai.

Mot tap tra loi cia mot chuong trinh P 1a mot dién dich | < HBp ma | la mot tap tra loi
cua P'. Tap hop cua tat ca cac tap tra loi cia mot chuong trinh P duoc ky hiéu la ans(P).

3. TICH HQP CAC QUY TAC VA CAC ONTOLOGY

Phan trén cung cap cho chiing ta mét c&i nhin tong quan cua ontology véi muc dich hd
trg, chia sé va sir dung lai cac tri thie duoc biéu dién hinh thuc trong hé thong Al ciing nhu mot
phan co ban vé quy tic va chuong trinh logic trong Web ngit nghia. Trong nhitng nim qua I6p
ontology di dat dugc thanh cong dén mot mirc d6 nhat dinh véi cac khuyén nghi cia W3C nhu
RDF va OWL. Gan day, cac nha nghién ciru da quan tdm dén viéc tich hop cac 16p nay va l6p
cac quy tic véi cac muc dich sau:

e Nhin tir quan diém lap trinh logic, ching ta cé thé sir dung cac ontology dé cung cip
xéc dinh cac ca thé, cac dbi twong tir c4c ngudn khac nhau dé chia sé va tai sir dung.

e Nhin tir quan diém ontology, ngén ngit quy tic giéng nhu cic chwong trinh logic c6
kha ning khac phuc nhitng tré ngai trong cac hé hinh thiic ontology dya trén logic mé ta nhu
kha ning dién dat méi quan hé cao hon véi céc vi tir nhidu ngdi, rang budc toan ven va céc
truong hop ngoai 1€ khac.

Mot s6 phuong phap duoc dua ra dé giai quyét van dé nay song céc giai phap nay van
con cac khé khan khac nhau va chua dat hiéu qua nhu mong mudn. Tiép theo, chiing ta s& dua
ra cac van dé phat sinh khi dwa ra cac phuong phap nay va xem xét hai cac tiép can trong viéc
tich hop céc quy tac va cac ontology cling cac danh gid lién quan.
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3.1. Cac vén dé tich hep cac quy tic va cac ontology
3.1.1. CWA so véi OWA

Logic bac nhit va cac phan doan cua logic mé ta &p dung trén gia thiét thé gidi mo
(OWA), c6 nghia 13 "néu mét ménh dé khong thé duroc suy ra tir nhitng gi dwroc biéu dién trong
mgét hé thong, thi né van khong thé duroc suy ra la sai.”. S& 1a hop ly khi xem xét Web ngit nghia
nhu hé thong va nhu vay ap dung OWA Ién no. Trai lai, gia thiét thé giGi déng (CWA) [Reiter,
1978] gia dinh rang "nhiing gi hién dang khéong dweoc biét dén la ding dwoc gid dinh 1a sai.".
Diéu nay khéng thuc su hop 1y trong cudc song thuc. Trong 1ap trinh logic, CWA lién quan chat
ch& dén phu: dinh khi that bai (NAF) ma n6 nhan dugc not p tir sy that bai trong viéc nhan p. DBé
thay rd sy khac nhau gitra OWA va CWA chiing ta xem xét vi dy sau :

Vidul: wine (X)) — whiteWine (X).

nonWhite(X) « not whiteWine(X).
wine(myDrink ).

Theo céi khdng sin c6 whiteWine(myDrink), chuong trinh két luan nonWhite(myDrink),
trong khi mét biéu dién tuong tu theo logic mé ta s& khdng chizng minh cho két luan twong tu:

Vi du 2: WhiteWine s Wine
-WhiteWine L NonWhite
myDrink e Wine

Nguyén nhan cho céach xu ly nay 1a theo OWA, khong c6 du thong tin dé dam bao mot
trong hai myDrink € WhiteWine hoic myDrink € - WhiteWine, do d6 khong c¢é két luan nao
c6 thé tiép tuc duoc thuc hién.Mic du CWA khong dugc &p dung trong Web ngit nghia vi
ontology dua trén logic md ta nhung no van can thiét trong nhiéu (ng dung trong tich hop théng
tin.

3.1.2. Pha dinh manh so véi phu truyén thng

D6i khi, ngudi danh dong phi dinh manh véi phi dinh truyén théng, nhung phua dinh
manh duoc st dung trong ASP trong thuc té hoi khac ban truyén thdng caa nd. Vi du sau day
cho thdy su khac nhau nay:

Viduy 3: Wine(X) < WhiteWine(X). WhiteWine £ Wine.

—Wine(myDrink). myDrink € =Wine.

Trong khi trong co so tri thire logic md ta, ching ta sé két luan myDrink € — WhiteWine
nhung dit kién -WhiteWine(myDrink) khdng thé duoc ching minh trong cac thiét lap trinh logic.
Tuy nhién, thém mot quy tic WhiteWine(X) V/-WhiteWine(X) trong vi du nay s& gitp liy duoc
dir kién nay.

3.1.3. UNA vs non-UNA

ASP hay hau nhu tat ca cac ngon ngir lap trinh dya trén logic hoat dong trén Gia thiét
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tén duy nhat (UNA), ma vé co ban c6 thé noi rang ham lién quan hang sb trén ngon ngir va cac
dbi tuong trén cac mién cua dién dich 1a mot song &nh. Gia dinh nay khdng hop 18 trong logic
mo ta tong quan. Cac ham rang budc hang sé va cac doi tugng trong mién cé thé khong 1a don
anh ciing khong 1a toan &nh. Vi duy, chuong trinh logic mé ta sau khéng cé bat ky mé hinh nao:
Vidu4: «— friendOf (tweety, X), friendOf (tweety, Y), X+ Y.
friendOf (tweety, joe ).
friendOf (tweety, pluto).
Trong khi biéu dién logic md ta tuong Gng :
weety &€ < IfriendOf
friendOf (tweety, joe )
friendOf (tweety, pluto)

¢ mot mo hinh trong d6 joe = pluto. Sy khac biét trong gia dinh co ban khi khéng
dugc xem xét chic chin s& gay ra van dé khi chiing ta chi y ngir nghia trong su tich hop cua hai
hé thdng.

3.1.4. Kha nang quyét dinh

Chung ta mudn luu trir mot tich hop ¢6 thuodc tinh kha nang quyét dinh trong khi cho
phép kha ning biéu didn cang nhiéu cang tt. Ly tuong nhét, chiing ta mudn c6 mét hé théng ma
hé théng d6 cb ging biéu dién cang nhiéu cang tét theo cac rang budc ciia mot sb 16p do phic
tap cua tinh todn. Van dé phét sinh trong viéc két hop hai hé thdng logic méd ta va lap trinh duwa
trén logic la khi chiing ta xem xét thyc té rang hai hé thong nay s& c6 gang dé tiép can va giai
quyét van dé kha nang quyét dinh duogc tir hai goc do khac nhau:

Kha ning quyét dinh trong ASP dat dugc tir thuc té né duoc dua trén khdng co ky tu
ham, khi ma su ké thira thir ty nén c6 thé duoc kiém tra bang sir dung md hinh kiém tra trong
cac tap con hiru han cua cac co so Herbrand ctia chuong trinh. NOi cdch khac, kha nang phu
thugc vao sy hitu han caa mién. Ngay ca ngir nghia Prolog (str dung SLDNF), khi ching ta xem
xét cac ham trong ngdn ngir két hop véi day du dé quy trai-phai cd thé két qua ciing khong co
kha ning quyét dinh duoc.

Tréi lai, ngir nghia logic mé ta duy tri kha ning quyét dinh bang céch han ché cac cau
trdc nd cung cap dé két thic trong mot tap hop con cu thé caa logic bac nhat. Nhiém vu Iy luan
quyét dinh thanh vién cua 16p, xép gop, tinh thoa man ... con lai trén thyc té 1 chi cd mot sb
hiru han cac cau tric cho phép trong céc hé thng thuat ngir.

3.2. Cac phwong phap tich hgp céc quy tic va cac ontology

C6 hai phuong phap pho bién dé két hop cc quy tac va cac ontology phd bién hién nay
la tich hop chat ché ngir nghia va tich hop linh hoat ngir nghia [5]. Bay gio ching ta sé phén tich
cac nguyén tic cua hai phuong phap nay va danh gia cong viée lién quan dén ching.

16



TAP CHi KHOA HOC VA CONG NGHE, Trurdng Bai hoc Khoa hoc — BH Hué Tap 7, S6 1 (2017)

3.2.1. Tich hop chat ché ngit nghia

Trong phuong phap nay, cac quy tic duoc gidi thiéu truc tiép trong 16p ontology, tic 1a
cac tén khai niém va vai tro c6 thé duoc sir dung nhu 1a cac tén vi tir trong céc quy tic. Céch
tiép can nhu vay c6 thé d& dang din dén kha ning khong quyét dinh duoc, vi du CARIN va
SWRL. Mit khac, DPL dugc dé xuét bai Grosof (2003) bao ton kha nang quyét dinh rat han ché
trong cl phéap cia no, do d6 han ché kha nang biéu dién. SWRL va DLP ¢6 thé dugc xem nhu
hudng di cho phép mét sb luong 16n cho céch tiép can khac dé phu hop, chiang han nhu D£-log,
cac quy tic DL-safe, r-hybrid KBs, va D +log. Nhitng céch tiép can, dé duy tri kha ning quyét
dinh va mé rong kha nang dién dat, doi hoi cac rang budc diéu kién an toan cia cac bién trong
cac quy tic.[5]

Céc quy tic \> Céc ontology

,/'

Hinh 2. Tich hop chat ché.
3.2.2. Tich hop linh hoat nglr nghia

Trong phuong phép nay, cic quy tic va cac ontology (OWL/RDF) dong vai trd trong
cac linh vuc khac nhau. Trong khi cac quy tic tap trung vao cong viéc ly luan thi OWL/RDF
nham ting muc dich cua ching trong vai trd 1a ngdn ngir md ta. Hai thanh phan nay khong bi
budc bai bat ky rang budc cli phap nao, mién 1a bén riéng méi chiing c6 kha niang quyét dinh, va
sau d6 chung giao tiép v6i nhau thdng qua mot "giao dién an toan".

Nhin tir quan diém 16p cac quy tac, cac ontology phuc vu nhu mét ngudn théng tin mo rong voi
mot ngir nghia doc 1ap ¢ thé duoc cap nhat hoic truy van théng qua mét vi tir dac biét. Cach
tiép can nhu vy 1a chuong trinh logic mé ta [Eiter va cong su, 2005, 2007, Lukasiewicz, 2005,
Eiter va cong su, 2008] va cong cu thuc thi cac quy tic TRIPLE [SINTEK va Decker, 2002]
ching goi cac bo suy luan logic md ta bén ngoai.Phuong phap nay thu hit sy quan tam rat 16n
ctia cac nha nghién ctu trong nhimg nam gan day, trong ndi dung cia bao cdo ching ta s& tap
trung vao cac van dé cua viéc tich hop nay bang cach tiép can chuong trinh logic mo ta [6].

Hinh 3. Tich hgp linh hoat.

Céc ontology

3.3. Cac dai dién tiéu biéu ciia cac phwong phap va cac danh gia
3.3.1. Tich hop linh hoat nglr nghia: Chuong trinh logic mé ta

Chuong trinh logic md ta m& rong cac chuong trinh tap tra 1oi (ASP) véi cac truy van
dén c4 co so tri thirc logic mé ta théng qua nguyén tir logic md ta [8,9], trong d6 cac nguyén tir
nay c6 thé duoc diéu chinh dé cho phép truy vin dén mét co so tri thire logic md ta theo nhiing
cach khac nhau. Bing cach nhu vay cac co so tri thirc logic md ta va cic chuong trinh logic

dugc két hop dudi su kiém soat caa cac nha thiét ké tri thac.
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Trong céac cai dat thuc té két hop c6 sy twong tac dugc tach biét rd rang gitra cong cu
logic md ta va mot bo xir Iy ASP. Hai bén cd thé chuyén giao kién thirc hai chiéu théng qua
nguyén tir logic mo ta ma chung déng vai trd nhu 1a mot giao dién. Y tudng co ban ciia nguyén
tar logic mo ta nham cung cip mot phuong tién dé dat ra cac truy van dén co so tri thic md ta
7T tir chwong trinh P, bang cach khai thac céc truy van gdc cua cong cu tri thicc md ta. Trong
qué trinh nay, ciing kién thirc ¢6 thé chuyén tir P d&én 7.

Chi tiét hon, mét truy van Q c6 thé 1a mot thé hién khéi niém/vai tro C(X)/R(X,Y), hoic
mot bao ham CC D. Khi gai mét truy van, mot nguyén tir logic md ta cho phép stra doi cac
phan mo rong (ABox) cua 7, bang cach thém cac khang dinh tich cuc () hay tiéu cuc (V)
dugc tinh todn bang cac chuong trinh logic P. Cac nguyén tir logic mo ta danh gia dang khi va
chi khi ‘7" da duoc sira d6i ching minh Q.

Vi du nguyén tir logic md ta DL[Wine] ("ChiantiClassico™) yéu cau xem n6 thoa 7 |=
Wine ("ChiantiClassico") khong; mot nguyén tir logic md ta vai mot bién DL[Wine](X) da danh
gia diing cho tat ca c4c cé thé duoc biét dén x nhu 1a 7~ | = Wine(x) thoa.

Nguyén tir DL[RedWinew my_red; Wine](X) thém tat ca cac khang RedWine(c) vao 7,
dé my_red (c) thoa chuong trinh logic P, trong khi DL[RedWine W my white; hasColor] (X,
"Red") thém tat ca cac khang —RedWine(c) vao 7~ dé my_white(c) thoa trong P.

Cu thé hon chuong trinh logic md ta [8,9] 1a mot cap (7, P) trong d6 P gém cac quy
tc r c6 dang ay, ..., 3 = by, by,..., by, NOt bsy,..., NOt by, véil3 0vak3 m30.

trong d6 a;, a,,..., & la céc literal. Ching ta goi a;, a,,..., & la dau cua r va phép hoi by,
Dy,..., by, NOt bss,..., NOt by, 14 than cua quy tac r, trong d6 by, b,,..., b (hoac, not by.y,...,not by, )
1a than dwong (hodc than &m). Ngudi ta dung H(r) dé ky hiéu dau cua quy tic, va B(r) dé ky
hiéu tap tat ca literal B*(r) E B(r) than cua quy tic trong d6 B*(r) = { by, bs,..., b} va B'(r) = {
Bis,-s Domp. MOt quy tic khong co dau (1=0) 1a mot rang bugc toan ven. Mgt quy tac r trong
phan dau chi c6 mét literal (I=1) 1a mot quy tec binh thuwong. Néu than cua quy tic r rdng (trong
truong hop n =m = 0) thi r la mét diz kién (Fact), chdng ta sé bo “- ” trong truong hop nay.

Tap cau tra loi cua mot chwong trinh logic mé ta (7, P) duoc xac dinh thong qua nén
tang tat ca cac quy tic trong P v6i mot tap hop cac hing C, trong d6 C c6 chira cac hing trong P
va hang sé bo sung tir 7. Mot mé hinh 1a mot tap nhat quan cua literal nén M duoc xay dung tir
cac vi tir trong P va cac hang trong C. Mot nguyén tir logic mo ta nén DL[<Add>; Q](c) dung
trong M, néu va chi néu 7 U <Add>" |= Q(c). Luu y rang <Add>" phu thugc vao M; diéu nay
cho phép mét dong tri thirc chay tir P dén 7. Mot md hinh M duoc goi 1a mot tap cau tra loi
manh cua (7, P), néu n6 1a mé hinh nho nhét caa sPY.

Chuong trinh logic mé ta quyét dinh duoc, véi didu kién danh gia nguyén tir logic mé ta
trén 7 quyét dinh duoc; Cu thé hon, né c6 do phuc tap 1a NEXP- day du voi 7T € SHIF(D)va
PN day du voi 7 € SHOIN (D) [8.9].
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3.3.2. Tich hop chat ché ngir nghia: DL +log

DL +log 1a phién ban mai nhat trong cac phan mg rong cua logic mo ta ALC Véi cac
quy tic nhu AL- log, r- va r* co so tri thirc lai. Cac ngit nghia chinh ciia DL +log ¢d thé duoc
tom tit nhu sau:

a, C6 sy phan biét giira cac vi tir quy tac va cac vi tir truyén thong.

b, mién vd han d&ém duoc dugc cb dinh va cac yéu té e cua nd cé thé dugc truy cap
trong tat ca cac cac dién dich vai hang s phan biét ¢, trong twong tng mot mot; mién nay dwoc
goi la gia thiét tén chuan (UNA Standard Names Assumption).

¢, M6 hinh (con dugc goi la m6 hinh NM) ctia XB= <7 ,P>cd dang Z U M trong do
Z 1a mdt md hinh cua cac vi tir truyén théng, M 1a md hinh cua cac vi tir quy tic, sau khi x6a
cac nguyén tir truyén théng duoc thoa boi Z trong P.

d, Ngbn ngit khdng cé pha dinh manh va pha dinh yéu dwoc gidi han trong cac vj tir
quy tic nhung céc vi tir truyén thng cé thé xuét hién trong cac phan dau cua cac quy tic; nhitng
cac ky hiéu ham ciing khong dugc xem xét.

e, Dé dam bao tinh quyét dinh, ngon ngi logic mo ta an toan yéu (weak DL-safety)
dugc st dung: mdi bién X trong mét quy tic r phai xuat hién trong mot s6 nguyén ti than dwong
cua r va nguyén tir nay phai c6 mot vi tir quy tic néu X xuat hién trong mot nguy@n tir véi vi tir
truyén thong trong phan dau cuar.

Luu y rang ngdn ngit logic an toan yéu cho phép truy cap céac ca thé khong tén trong
nguyén tar truyén thong. Vi du cho XB= <7 , P> trong d6 7 = {author & isAuthorOf,
author(turing)} va P bao gdm céc quy tic an toan yéu:

scientist(X) « isAuthorOf(X,Y), not likes(X, astrology);

O day isAuthorOf 12 mot vi tir truyén thong va scientist va likes 1a cac vi tir quy tac.
Bién Y khong xuét hién trong bat ky nguyén tir voi mot vi tir nguyén tic ciing c6 thé truy cap
cac ca thé khong tén. Ta c6 K'B= <7 ,P> Eyy scientist (turing), mac du Y c6 thé khong duoc
thé hién va co thé thay doi tir dién dich nay dén dién dich khac. Cac quy tic twong tu thé hién

nhu mdt chuong trinh logic mé ta nhu sau:
scientist(X) « DL[isAuthorOf](X,Y), not likes(X, astrology);

diéu nay khong dan dén scientist (turing), Tuy nhién, cac chuong trinh logic mé ta duoc
viét lai scientist(X) « DL[3isAuthorOf](X,Y), not likes(X, astrology) mang lai cau tra loi mong
muén; bang cach st dung cli phap ma rong dé xuét trong [6, 7], cac nguyén tir logic mo ta nay
c6 thé dugc thé hién nhur 1a DL[father(X, Y)] (X).

DL +log 1a quyét dinh duoc néu phép hop céc truy van ndi tiép la quyét dinh duoc trong
T
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3.3.3. banh gia
Mot s6 tinh ning dang chu ¥ vé ngir nghia cua chuong trinh logic mé ta va D +log
duoc tom tat bang sau:
Bdng 1. Bang so sanh céc tinh ning gifta chwong trinh logic m6 ta va DL +log
(Trong d6: C: ¢6, K: Khong, CN: Pung trong phan 16n cac truong hop.)

Tiéu chi Chuong trinh logic mé td | DL+log
Phén biét giira vi tir va vi tir quy tic C K
Mién vii tru cho P
Vi tru Herbrand cua P K CN
Ky hiéu két hop C CN
Céc tén duy nhat trong vii tru Herbrand ciia P C C
Vi tir binh dang dic biét CN CN
Tri thire tich hop: tir [y thuyét bdc nhat dén cdc quy tdc
MObi mo hinh don K K
Tinh ké thira C N
Tri thike tich hop: tir cdc quy tac dén Iy thuyét bdc nhat
MObi mo hinh don K C
Tinh ké thira C K
Tinh quyét dinh CN CN

Hang dau tién xac dinh céc hinh thire ndo c6 cac tir ving khac nhau di véi cac tén vj tir
truyén thong va vi tir quy tic. Luu ¥ rang tinh ning nay khong phai la ddc trung cta phuong
phap tich hop ngir nghia linh hoat, mac di né c6 thé duge xem nhu 1a mot dau hiéu cho thay
muc d6 caa céc khop néi giita ngir nghia 1ap trinh truyén théng va lap trinh logic.

Nhom tht hai ciia bang xac dinh lya chon nao dugc thuc hién lién quan dén tap vii try
ddi voi cac 1ap trinh logic P cia mot co s tri thie. Sy lua chon 12 khac nhau giira ding mot
mién don tly y ( nhu trong SWRL ching han) hoic ap dung mot két hop céac ky tu (co thé 1a
chdng chéo nhu trong chuong trinh logic mo ta). Mot ky tu nhu vay thuong dinh nghia hai mién
khéc nhau cua tap vii tru va tuong tac ciia chlng. Trong thiét 1ap sau nay, nguoi ta ldy vii tru
Herbrand nhu 1a mién cho P.

Ta ciing thiy trong céc tinh ning nhém thir hai, chuong trinh logic mé ta va D +log co
tén duy nhat (UNA) trong vii tru Herbrand. Trong thyc té, Dc+log dap tng UNA trong toan bo
tri thire, dugc suy dién ra boi cach nguoi ta 4p dung gia dinh tén chudn. Luu y, tuy nhién, DL
+log khong cam két Herbrand giai thich cua céc hang sé trong phan quy dinh.

Lién quan dén su tuong tac tir ontology (ly thuyét bac nhat) dén cac quy tic, ching ta
phan biét dwoc cho du tinh ding cua literal véi vi ngir truyén thdng trong mot quy tic phu thude
vao viéc md hinh xay dung trén trén mot md hinh duy nhat ciia phan bac nhét trong mét co s
tri thie lai, hodc trén ké thira tir nhiéu md hinh. D£+log 1am viéc trén md hinh duy nhat, trong
khi d6 chuong trinh logic mé ta suy luan ra tir nhiéu mé hinh; trong chwong trinh logoc mo ta,
thdng tin tir cac ly thuyét bac nhat dugc lay tir cAc quy tic chi khi mot truy van dugc ching
minh tir cac thiét 1ap ciia cac mé hinh caa phan bac nhat.
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Déi v6i hudng nguoc lai (tir cac quy tic vao phan bac nhat), twong tac mé hinh don nay
dugc hiéu theo nghia 1a mdi mé hinh = cua phan cac quy tic * rang bugc md hinh caa phan
bac nhat 7 nhu vay chi cac md hinh nay sé dugc xem xét trong d6 tat ca cac vi tir truyén thong
c6 mot mirc d6 16n hon trong ~ . Ké thira dya tuong tac don gian chi can thém két luan tich cuc
Vvé C4c vi tir truyén théng ma ching c6 thé duoc rat ra tir md hinh caa chuwong trinh logic dén
phan bac nhat. Luu y rang diéu nay c6 thé 1am cho mot sy khéc biét, néu ching ta c6 thé c6 céc
yéu tb trong céc didn dich ma khong thé duoc truy cap thdng qua hang thic nén. O day, chi c6
chuong trinh logic mé ta dwoc hinh thanh theo nguyén tic thir hai, théng qua céc thiét bi dac
biét 1a nguyén tu logic md ta dl-atom, ching thém cac két luan vé céc vi tir ¢ dién vao cac
ontology.

La mot tham s cudi ciing nhung rat quan trong, ching ta xem xét dén tinh quyét dinh.
Chuong trinh logic mé ta la quyét dinh duoc véi diéu kién kiém tra tinh thoa dbi voi cac co so
logic mé ta co ban I1a quyét dinh dugc va phan quy tic la DL-safe. Dz+log ciing dung trong cac
truong hop c6 DL-safety yéu.

4. KET LUAN

Céc framework suy dién tién tién cho cac ung dung web c6 ngir nghia twong lai can
phai giai quyét cac van dé voi ca cac quy tic va cac ontology mot cach théng nhit trong cac
phuong phép tich hgp ma hién dang khong dugc hd tro tét. Trong bai viét nay, ching ta da xem
xét mot sé hé hinh thic dua trén cac quy tic dé 1am viéc véi cac co s ontology. Ching 1am
viéc & cac cap do khac nhau trong qua trinh tich hop, tir trinh d6 thap dén mot mic do cao, luc
d6 mot ngir nghia xéac thue duoc dua ra cho viéc tich hop cua cac quy tic va cac ontology.

Ngoai cac kién thirc co ban lién quan dén ontology va cac quy tic, ti da trinh bay cac
van dé k¥ thuat co ban trong viéc tich hop cac quy tic va cac ontology va cac cac phuong phép
tiép can khéc nhau cu thé 1a cac phuong phap tich hop chit ch& ngit nghia va cac phuong phép
tich hop linh hoat ngir nghia dong thoi dua ra cac vi du tiéu biéu 1a D£+log va chuong trinh
logic mo ta cing cac danh gia, so sanh giita chiing va cac hudng phat trién sau nay.
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APPROACHES TO INTEGRATING ONTOLOGIES AND RULES
IN SEMANTIC WEB
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ABSTRACT

For realizing the Semantic Web vision, the integration of different layers of its architecture
is a fundamental issue. Rules and ontologies play an important role in ontological layer of
the Semantic Web, of which they are used to ascribe meaning and to inference data on the
Web. Recently, researchers have been interested in the integration of ontology layer and
the rule layer for developing it. Although there have been some proposals to solve this
problem, these solutions still meet the different obstacles and have not achieved the desired
effect. This article gives a fairly comprehensive overview, provides evaluation and
comparision of such solutions in relation to the combination of rules and ontologies in the
Semantic Web architecture.
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