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Tém tit. Ontology cé vai trd quan trong trong viéc td chtc va quan 1y tri thirc
& cac linh vyc nghién ctru va trng dung khac nhau. Tri thitc Ontology da thu hut
sw quan tdm nghién ctru ciia cac nha khoa hoc trén thé gidi. Tuy nhién, khéi
niém ontology truyén théng con thiéu khd ning bidu dién cac thong tin md
trong linh vuc tri thirc khong chic chén Mat khac bai toan 18p luan va tich hop
CaC ontology m& hién van con 1a vén dé dang co nhiéu trao déi va nghién ciru
vé caly thuyet 13n Gmg dung. Bai bao d& xuit moét moé hinh vé ontology md
nhim hudng dén giai quyét bai toan tich hop ontology mo dya trén ly thuyét
dong thuén trong qua trlnh gidi quyét mau thudn gitra cac ontology md va mot
s6 két qua nghién ctru gin day.

1 Giéi thi¢u

Ontology déong vai tro thiét yéu trong qua trinh trao ddi tri thic giita cac hé thong
thong tin phan tan. Dé thyc hién didu nay mot cach hiéu qua, cac ontology phéan tan
can phai duoc tich hop lai. Tuy nhién tich hgp ontology 14 qua trinh rat phirc tap, vi
tinh chat da dang vé cau triic cua nd. Do véy tich hop ontology 1a bai toan dugc nhidu
nha nghién ctru quan tim theo cac hudng tiép can khac nhau [13]. V&i muc tiéu tich
hop ontology, dinh nghia sau day dugc st dung. Ontotlogy 1a mot bo tr dugc xac
dinh boi cac thanh phan nhu sau [19]:

0=(C, LR, Z), trong do

C la tap hop cac khai niém(concepts);

I 1a tap hop céc thuc thé (instances);

R 1a tap hop cac quan hé hai ngbi dugc dinh nghia trén C;

Z 1a tap hop céac luat biéu di&n rang budc toan ven hozc cac mdi quan hé
giita c4c thuc thé va cac khai niém khong thé hién duoc boi nhitng quan
hé trong bo R.

Ontology dua trén logic mé ta truyén thong, khong du kha ning d¢é mo ta thong tin
mo, khong thé dai dién day du va xtr 1y tri thic khong chic chan, théng tin khéng
chinh x4c trong cac mién tmg dung khac nhau. Nam 2006, Straccia [25] dua vao nén
tang cta logic md ta va 1y thuyét tap md ciia Zadeh [26] di dua ra logic mo ta mo
(Fuzzy Description Logic) nham phuc vu cho viéc xir 1y tri thirc khong chéc chén trén
Web ngit nghia. Tir d6 viéc nghién ctru va phat trién logic mé ta md nhu 1a mot co s&
cho viéc biéu dién tri thirc va 1ap luén dugc dat ra. Trong cac nghién clru ctia minh,
Calegari va Ciucci [23], [24] da dé cap dén cac phuwong phap tich hop logic mé ta mo



vao ontology truyén thong dé mo rong ontology phu hop hon cho viée giai quyét cac
van d¢ suy luan khong chic chan va cac van dé can thiét dé xay dung mot ontology
mod cho Web ngit nghia.

Su khac biét gitra ontology va ontology m¢ 1a cho phép phan biét & cac muc do
khac nhau vé& sy mé ta cac khai niém va quan hé giira chiing trong thé gi6i thuc. Céc
nghién clru vé ontology mo co thé phan thanh hai nhom cong trinh. Nhom thir nhét
bao gom cac phuong phap tiép can dua trén logic, cu thé 1a logic md ta mo [16], [20].
Nhém thtr hai sir dung tiép can khdng-logic [14]. Nhom nay dé xudt mot mo hinh
ontology mo trong d6 mot mo6 ta khai ni€ém dugc mo héa mirc d9 cua gia tri cac thude
tinh bang cach sir dung mot ham thanh vién mo [27]-[29]. Trong nhém nay Blanco
[15] & xudt mot md hinh ontology linh hoat cho phép luu trir théng tin mo trong co
so dir lieu. Dé xuét nay cho phép ngudi ding quan 1y thong tin khdng chinh xac.

Trong phan tiép theo, chung toi trinh bay cac nghién ctru lién quan dén cac phuong
phap lap luan va tich hop tri thirc ontology ma. Trong phan 3 trinh bay cac van dé co
ban lién quan phuong phap lap luén va tich hop ontology mo. Phan 4 d¢ xuat phuong
phap st dung 1y thuyét dong thuan dé tich hop ontology mo& va mot sO két qua da
dugc nhom tac gia cong bd gan day [31]-[34]. Cudi cung 1a cac nghién ctru trong thoi
gian tiép theo.

2 Cac Cong trinh Lién quan

Céc cong trinh méi nhit vé tich hop ontology tir ndim 2009 dén nay da duoc trinh
bay[1]-[12]. Cac nghién clru tép trung dé cap van dé tich hop ontology theo cac
phuong phéap khac nhau vé so khép, anh xa va tron ontology tuy thugc vao tmg dung
cy thé chu yéu lién quan dén web ngit nghia, truy van thong tin. Cac phuong phap
tiép can dé tich hop ontology dwoc trinh bay khong thé hién cac tiéu chi mot cach rd
rang cho qua trinh tich hop, cac thuat toan tich hop chi lién quan dén cac nghién ctru
va ung dung thuc té cho mot van dé cu thé.

Hién nay c6 rat nhidu dinh nghia vé tich hop ontology trong d6 dinh nghia duoc
nhiéu nghién ctru tham khao [19] dugc phat biéu nhu sau: Cho n ontologies Oy,..,0,ta
can xac dinh mot ontology O* tét nhat dai dién cho cho céac ontology O;,. -On. bé
thuc hién dwgc diéu nay tiy thudc vao tng dung va muc tiéu nghién ctu, can tién
hanh nhiing k¥ thuat sau:



So khop ontology: 1a tim sy tuong ung cua cac khai ni€ém va quan hé giita cac
ontology. Qué trinh nay dugc st dung khi chung ta can giao tiép trao doi giira hai hé
thong hodc mudn sir dung thong tin ctia hé thong thtr hai nay cho ngudi ding cia hé
thong thir nhat. Pugc sir dung trong nhiéu cong viéc khac nhu tron ontology, tra 1o
truy van, dich dit liéu, hodc duyét web ngir nghia [1], [3], [4], [8], [10].

Anh xa ontology: biéu dién mét su twong mg giira cac cac khai niém va quan hé
hai ontology 13 qua trinh mot chidu, chuyén cic khai niém va quan hé tir mot
ontology nay sang mdt ontology khac. Pinh nghia nay phu hgp vdi dinh nghia anh xa
trong todn hoc, 14 su turong tmg cua cac khai niém va quan hé cta ontology ngudn va
ontology dich [6], [7], [9], [12].

Tron ontology: 1a qua trinh tao ra mdt ontology mdi tir cac ontology khac. Pugc
sir dung khi can tich hgp mot sb hé thong dé tao ra mot hé théng mai [5], [11], [21],
[22].

Xung dét ontology: trong qua trinh tich hop ontology thong thuong can phai giai
quyét su xung dot (khong thdng nhét) giita cac thuc thé, khai niém va quan hé gitra
cac ontology [16], [17], [19], [21], [22], [30]-[34].

3 Cac Khai niém Lién quan

3.1 Pinh nghia Ontology M&

Cho (A,V) 1a mot thé gidi thuce, trong d6 A 1a tap hiru han cac thudc tinh, V mién gia
tricua A, V¢ = Ugea Vy, Vala mién gia tri cua thudce tinh a. Ontology m¢ dugc dinh
nghia nhu sau [30], [32], [34]: Fuzzy ontology = (C, R, Z), trong d6
e C la tap hitu han cac khai niém. Mot khai niém cua ontology mo duge dinh
nghia 1a mot bo ti: (¢, A%, V°, ), véi ¢ 1a tén duy nhét caa khai niém, A° ¢
A la tap céc thuoc tinh mo ta khai niém, V° < V 1a mién gié tri cua thudc
tinh: V€ = Ugea Vg va f€ 12 ham thanh vién mo: % A°~[0,1] biéu dién muc
thugc tinh mo ta khai niém c. Bo (A°, VE, %) duoc goi 1a cau tric mo cua c.
e R latap cac quan hé mo gitra cic khai niém, R = {Rl, Ro,..., Rn}, Ric C xC
x (0,1], i =1, 2,..,m. Mot quan hé la mot tap bao gom mot cap khai niém va
gia tri mo biéu dién mic d6 quan hé gnra chung M&i quan hé R; gitra hai
khéi niém trong ontology chi dwoc biéu didn bang mot gia tri mo duy nhat,
nghia la néu (¢, ¢’,v) e Ri va(c, ¢, V) e Ri thiv=V"
e Z latap hop cac tién d&, c6 thé dugc hiéu l1a rang budc toan ven hoic méi
quan hé giita cac khai niém va Ia tap hop cac han ché hay diéu kién (can va
du) dé xac dinh céac khai niém trong C.

3.2 Cac Phuong phap Tich hgp Ontology
Trong qué trinh thyc hién so khép, anh xa, tron va xung dot ontology can phai giai

quyét hai hai van dé chinh sau:
e Cac ontology da cho dong dang (Similarity) véi nhau dén mirc d6 nao?



e Nhirng mau thuin thuong xuit hién gitra cac ontology nhu thé nao?

Cic phuong phap xac dinh mitc d¢ dong dang giira cac ontology
Céc phuong phép xac dinh mirc d6 dong dang giita cac ontology bao gdm céc ky
thuat co ban nhu sau:

e Kj thuat dya trén chudi;

o  KY¥ thuat dya trén ngon ngf;

e  K¥ thudt dua trén chu trac;

e  K¥ thuat dya trén ngir nghia.

Mot cach tiép can don gian dé lién két hai ontology 1a mdi khai niém thudc
ontology nay phai so khép véi tit ca cac khai niém & ontology khac nham dua ra
quyét dinh c6 hay khong mot cap khai niém dong dang v6i nhau. Thuat toan nay co
d6 phue tap O(n %), trong d6 n 1a s6 lugng cac khai niém trong mdi ontology. Dé khic
phuc han ché nay trong phép toan so khdp ontology m¢ ching toi dé xuét thuat toan
dya trén khai niém nhirng phan chung tiém nang viét tat la PCP (potentially common
parts) c6 do phuc tap tinh toan O(nlog(n)) [34].

Mot 56 khdi niém:

Khoang cach PCP. Gid st Py = {Cy, Cp, .., Cn} va P’ = {c’1, ¢’5, .., ¢’} 1a tap cac khai
niém cua cac PCP thudc hai ontologies tuwong tmg O; vd O, Khoang cich nho nhit
cho mét cap khai niém twong ting theo tiép can PCP sé dugc dinh nghia nhu sau:

Do(P1,P2) = X iep, chel( [CI(c;) — CI(c)) @
Vi K={c;eP,|d(c;,cj)<threshold, c;eP,}, trong do:
Do quan trong cua khai niém : ClI(c) = Al(c) + RI(c)+ bias 2)
Do quan trong cta thude tinh @ Al(C) = Y 4eac fz (@) 3)
Do quan trong ctia quan hé  : RI(C) =Y crer fe (R) * CI(c") 4

Phurong phap so khop:
Néu D(Py,P,) la nho nhét, suy ra cap khai niém (c;, Cj) co kha nang tuong duong, can
kiém tra su twong dwong cho cac cap khai niém (c;, Cj) trong P, va P,.
Dé tim ra khai niém co6 kha niang twong duong, chung ta st dung cong thic dé quy
sau: Dy+1(P1,P2) = Di(P1,P2) + E(P1,P2) (%)
trong do

o Dy.1-Do>threshold (vurgt mét ngudng cho trude)

e E(Py, P,) 1a trong sb ting boi su so khop lai Py va P,.
Quy tdc tinh sw twong dwong theo tiép cin PCP:
Quy tic 1: Tinh su twong duong cua cip khai niém cé ca 2 duong duge danh diu
trong bang. Néu dugc so khép, loai khoi bang, tinh lai DOva cép nhat Dk+1
Quy tic 2: Néu chi mot trong 2 duong dwoc danh diu, chung ta tinh d¢ twong duong
cho cap khai niém theo khoéng cach nho nhét. Néu duoc so khop loai khoi dong hoac
¢t tuong ung, cap nhat lai bang , tinh lai Dg, Dy..
Quy tic 3: Néu Dy, - Do> Threshold hoic tit ca cac cap khai niém duoc so khop.
Y twong thudt todn:
Bit dau tir mot cip khai niém duoc so khép duyét cac khai niém theo méi quan hé
hodc cac trong kién trc ontology theo mot mic cy thé dé xac dinh duoc phén chung
tiém nang ban dau. Qua trlnh nay lan truyén dén cap khai niém lan can va két qua la
mot tap hop cua sy sap xép gilta cac khai niém trong tap hop két ndi ngit nghia cua
hai d6 thi goi 1a phan doan. D& so sanh su gidng nhau giita cac cip khai niém cua cac




ontology lang giéng qua trinh nay lap di lap lai cho dén khi thuat todn thoa man "hodc
1a tit ca cac khai niém thu thap dugc lién két tim thay, hodc khong c6 cap lién két
moi "

Thudt toan PCP:

input: Hai ontologyO; va O,, hai Medoids, va mdt mirc DepthLevel

output: Tap céc khai niém so khép C* = U}, C;, C; €0, hodc O2;

For mdi cap (C{, C}) eMedoidsor hodc C* do

Néu (C}, C #) la medoids hogc Similarity (C{, C7) > Threshold * then

RealMatch = (C{, C; ) i=1..n; j=1..m

CommonPart 1 =U ¢} ; CommonPart 2 = U c? ;
Tinh CI CommonPart 1 va CommonPart theo cong thirc (2,3,4);
For v&i mdi Clye CommonPart 1, C%,eCommonPart 2 do
Table <= Distance (C'y, C%):
End for
Tinh Do;
Dy = Dy;
while thoa quy tic(3): Dy — De<= Threshold do
Medoids < Xac dinh cip khai niém so khép theo quy tic (1) va (2)
Loai bo cac khai niém tuwong duong ra khoi Medoids tir C*;
End while
}
End
End for
Return (PossibleMatch)

Cac phuong phap gidi quyét mau thuan giira cac ontology
Tich hop ontology la mét truong hop déc biét cia qua trinh tich hop tri thac, qué
trinh tich hgp can thoa man cac tiéu chi sau:
e Bdo toan théng tin: Dit liéu cua Ontology ngudn phai & trong két qua tich
hop.
e Gidi quyét mdu thudn: Tat ca cac xung dot xuat hién trong cac yéu tb thanh
phan sau khl duoc tich hop phal duogc giai quyet
e Bdo toan cdu tric: Cac kiéu cdu tric ciia két qua tich hop phai giéng cu
tric cta cac yéu t thanh phan ban dau.
C6 ba mirc mau thuan ontology:
e Mau thudn ¢ mikc thie thé: cung thyuc thé cua cac ontology khac nhau c6 mo
ta mau thuan v6i nhau.
o Mau thudn & mikc khai niém: cung khai niém giéng nhau nhung c6 ciu trac
khéc nhau trong céac ontology khac nhau.
e Mau thudn & mirc quan hé: c¢b6 mau thudn vé quan hé giita hai khai niém
trong cac ontology khac nhau.



Relation AN s !

Ontology O

Concept c* has
e different structures
in O and O
Instﬂnca iin @
concapt c
concept ¢

Concept

Instance

Hinh 1. C4c mtc mau thuén ontology [19]

3.3 Ly thuyét Pong thuin

Gioi thiéu

Phuong phap dong thuan rat hiru ich trong viéc giai quyet cac xung dot hay mau

thuan tri thic trong thé gioi thye dac biét lién quan dén van d& tich hop tri thirc

ontology. Phuong phap dong thuan 1a mot cach tiép can hiéu qua trong qua trinh giai
quyét xung dot tri thirc noi chung va ontology noi riéng.

Xét bai toan dong thuan nhu sau: Cho mét tap hop cua cac dbi tuong trong vil try,
can phai xac dinh mjt dbi tuong t6t nhit dai dién cho cac dbi twong nay. Muyc tiéu
clia van dé giai quyét xung dot 1a xac dinh dugc 16 giai thich hop cho bai toan dit ra.
C6 hai truong hop xay ra trong qua trinh nay:

i.  Céc giai phap thich hop doc lap vai y kién ciia cac ngudi tham gia xung dot. Vi
du cho trudng hop nay 1 viéc tinh GDP hang nim ctia mot québc gia dugc tao ra
bai cac chuyén gia tai chinh khac nhau. Van dé xac dinh GDP duogc chinh xac
khi két thiic nam, gia tri nay 1a doc lap cua du bao da cho. Trudng hop nay duoc
goi la xung dot doc lap.

ii. Giai phap phu thugc vao y kién cua nhirg ngudi tham gia cugc xung dot, goi la
xung dot phu thuoc. Vi du cho truong hop nay Ia qua trinh bo phiéu trong cac
cudc bau cir.

Cac khai niém co ban
Cho U 1a mét tap hop hitu han cua cac ddi twong dai dién cho ¥ kién tiém ning cho
cac ddi tugng xung dot

Dinh nghia 1. (Ham khoang cach)



Cho tap U chung ta dinh nghia ham khoang cach d nhu sau: & ¥x Y — [0, 1], thoa
cac diéu kién:

Khong &m: V&, weY: 3(E, v) >0,

Phan xa: V&, yeY: 8(E, y)=0néu & =,

boi xting: V&, weY: 8(&, v) =03(vy, §)

Dinh nghia 2. (Profile) Profile X = {r; ETUPLE(T)): T; SAfori=1,2,.,n}, Ala
tap cac thugc tinh, TUPLE(T) Ia tap hop cac bo kiéu T;

Dinh nghia 3. (xung dot Profile)

U: 1a tap hitu han biéu dién cac dbi tugng cho su xung dot.

I1,(U): 1a tit ca ca tap con k-phan tir cua U for keN (N 1a s§ ty nhién), Ky
hiu: TI(U) =Upgex[1c(U) , TI(U) 1a tap hop cua tat ca cac tap con khac rdng ctia U,
khi d6 mdi phan tir cua IT(U) dugc goi 1a mot xung dot Profile.

Vi du: Trong céc profile sau, mirc d6 xung dot (conflict) ting dan:

X = {Yes, No, Neutral}, X’ = {Yes, Yes, No}, X” = {Yes, Yes, Neutral}.

DPinh nghia 4. (Su déng thuan)

Cho U, d dugc cho trong dinh nghia 1

Cho Anh xa C: I1(Y) —»2". V6i mdi conflict profile X e P(U), tap C(X) dugc goi
1a sy dong thuan cta X, va mot phan tir cia C(X) dugc goi 1a mot dong thuan cua
profile X.

Badi todn tich hop tri thirc phat biéu nhu sau: Cho mot tap céac profile

X ={ri € TUPLE(T): i€ Afori=1,2,...,n} can xac dinh mot bo r* 1a dai
dién tbt nhét cho cac bd ry. . Bo r* dugc goi la tich hgp cua cac profile.

Céc tiéu chi dé Iya chon phuong phap dong thuan
C6 nhiéu tiéu chuan lién quan dén bai toan xac dinh sy dong thuan [19], hai tiéu
chuin quan trong thudng dugc st dung trong bai toan tich hop tri thirc Ia:
e Tinh ti wvu O;: [Kemeny, 1959]:

Néu va chi néu (x € C(X)) = (d(x, X) = min,cyd(y,x)), V X € P(U).
(téng khoang cach tir mot ddng thuan dén cac phan tir cta profile P(U) 1a nhé nhét)
e Tinhtdiuu Oy

Néu va chi néu (x €C(X)) = (d*(x, X) = min, ey d*(y,X)), VX € P(U).
(téng binh phuong khoang cach tir mot ddng thuan dén cac phan tir cua profile P(U)
la nho nhat)

Tém lai, lwoc db ciia phuong phap dong thuin bao gdm cac bude nhu sau:

e Xac dinh tap cac phién ban tiém ning cta dir lidu

e  Dinh nghia ham do khoang cach giira cac phién ban

e Chon tiéu chi lya chon phuong phap dong thuan

e Thuc hién thuét toan dé lya chon phuong phap déng thuan



Mot tap cac gidi phap dwa ra b&i nhirng
thanh vién xung doét (xac dinh phuong phap
giai quyét phu hop)

l
{ | !

Giai phap phu thudc vao cac giai Giai phap déc lap voi cac giai
phap cla thanh phan tham gia phap cta thanh phan tham gia
xung dot xung dot

k! .
Sw dong thuan can phan anh cac
giai phap dwoc cung cap va la
mot théa hién chap nhan dwoc
1 v&i cac thanh vién bat déng

{Chon tiéu chuan O; cho lwa chon [chon tiéu chuan 0, cho lwa chon

Sw d(“)’ng thuan phai la thé hién tét
nhat cla cac giai phap da cho

dong thuan dong thuan

Hinh 2. So db sir dung cua cac chirc ning ddng thun [19]

4 Mot §6 i‘(ét qua Nghién ciu: Tich hgp Ontology Mo Dua trén
Ly thuyét Dong thuin

4.1 Tich hgp Ontology M Mite Khi niém

Cho hai ontology m& Oy va O, , khai niém ¢ thudc O la concepts (c, A™ vV, f1) va
thudc O, 14 (c, A%, V2, £2). Ta noi rang sy mau thudn khai niém xay ra néu ACl;é A%
hodc V% V* hoic f1 ¢f2
Bai toan 1: S
Cho tap cdu tric mo cua cac khai niém X = {(A', V', £)| (A", V', f') cdu triic mo cua
khai niém c trong ontology O, i=1,...,n}, Can xac dinh b ba: ¢ = (A* V', f) 1a biéu
dién tbt nhat thoa tiéu chuan O, cua ly thuyét dong thuan cho cac cau trac trén.
Thudt toan 1. Tich hgp mirc khai ni¢m
Input: cho cAu tric md ctia khai niém c trong n ontology
X = {(A", V') (A V', ) 1a ciu tric mo cta khai niém c trong n ontology Oy
i=1,...,n}
Output: Triple c* = (A*, V*, f*) biéu dién tét nhat tir X thoa tiéu chuin ddng thuanO,
Procedure:

BEGIN

Set A* =UL, 4;;



Set V* =;UL, V;;
For each a € A* do
Begin _ o
xac dinh  X={f'(a): if f'(a) ton tai, i = 1,...,n};
) . _ 1 .
tinh toén f*(a) = mz:vxa v,
End.
END.
Chirng minh: Theo Dinh 1y 8.1. [19] nhu sau:
cho profile X = {x =x®, x{V, .. x{D):i = 1,2, ..., m} vector x=(Xy,Xz,...Xm) théa tiéu

chuan déng thuan O khi va chi khi: x== X7, x”, j = 1,2,..m

4.2 Tich hgp Ontology M& Mirc Quan hé

Cho hai ontology m& Oy va O,. c€0y, ¢’ € O,. chung ta néi rang sy mau thuin muc
quan hé xay ra néu Riy(c.c’) # Rip(c,c?), i {L,...,m}.

Xét truong hgp sau: trong bang 1, cho hai ontology O; va O, c6 cac quan hé Ry,
R, R3 va cac khai niém a,b,c, cic mau thuin mirc quan hé xay ra trong vi du nay la:
R11¢ Rlz, R21¢ R22, R31¢ R32

Bang 1. Mau thuin muc quan hé

R: R Rs
0, <a, b, 0.5> <a, ¢, 0.3> <c, a, 0.7>
<a, ¢, 0.3> <b, c, 0.8> <b, ¢, 0.7>
0, <a,c, 0.3> <a,c, 0.4> <c, a,0.7>
<a, b,0.7> <b, c, 0.8>

Bai toén 2:
Choi e {1,....m} va tap cac quan hé¢ X = {Rj(c,c'):i=1,..m; j = 1,..,n} giita 2 khai
niém c va ¢’ trong n ontologies, can xac dinh Ri(c, ¢') - quan hé t6t nhat giira ¢ va ¢’
trong tap cac quan hé di cho thoa tiéu chuén ddng thun O;.
Thudt toan 2: Tich hgp mtc quan hé
Input: Cho tap cac quan hé gilta 2 khai niém c va ¢’ trong n ontologies X={Rj(c,c): j
=1,..,n}
Output: Quan hé Ri(c,c’) = (¢, ¢, v) tt nhét trong tdp cac quan hé X thoa O -
consensus.
Procedure:
BEGIN

Thiét lap thir tw X= {Xq, Xa,....%};

Thiét 1ap khoang Xn+1 Xn+2

2’ 2

X4c dinh gia tri v trong khodng Xn+1 Xn+2
2’ 2



END.
Chirng minh: Theo Pinh 1y 8.2. [19]:
Cho profile X = {x® = xf), xél), ...x,(,?): i=12,..,m}
vector X=(Xy,X,,..,Xm) thoa tidu chuin déng thuan O; néu khong ton tai bat ky vector y
nao sao cho: d(y,x)>d(y,x"), v i=1,2,..,n
Bai toén 3:
Choi e {l,...,m} va tip cac quan h¢ gilra 2 khai niém ¢ va ¢’ trong n ontology: X =
{Ry=CxC x (0, 1]: j = 1,....n}. Can xéc dinh Ry(c, ¢') quan h¢ RicCxC x (0, 1] tt
nhat thoa ti€u chuan O; cua ly thuyet dong thudn trong tép cac quan hé X da cho.
Loai mau thudn quan hé th 2 ¢ mirc do phirc tap hon, giai quyét cho truong hop
quan hé c0 tinh béc cau. (c,c’,v1) cia R;, (¢’,¢”,v,) cla R;, trong truong hop nay trong
sO v, ciia quan hé <¢,c”> trong sé 1a bao nhiéu.
Thudt todan 3:
Input: - Tap quan hé cung loai gita cac khai niém trongtrong n ontologies X =
{RijcCxCx(0,1]:j=1,..,n}

- Quan hé c6 tinh bic cau.
Output: Quan hé RicC x C x (0, 1] tot nhét ctia X thoa tiéu chuén dong thuan O,
Procedure:

BEGIN
Set R;= &;
For each pair (c,c’) C x Cdo
Begin
Xac dinh tap X,y = {v: <c, ¢, v>eR; forj=1,...,n};
Thiét 1ap thir tu X, ting dan X = {Xq, Xa, ..., X};
thiét 1ap khoang (Xk+1, Xk+2)
2 2
Ly mot gia tri v trong khoang trén ;
dat R := Rju {<¢, ¢’, v>}
End;
Foreach (¢, ¢’ ¢’’) eCxCxCdo
Begin
If <c, ¢’, vi>€eR;, <c, ¢’, v.>eRand <c, ¢’, vs>€<R; then
vz = min {vy, Vo};
Ifonly <c, ¢’, vi>eR;and <¢, ¢’, v;>eR; then set Ri:= Ri<c, ¢’, vs>
where vs= min{vy, V,};
End
END.

Chitng minh: Tuong tu thudt toan 2
4.3 M0 hinh Pa Thugc tinh va Da Gia tri cho Bai toan Tich hgp Ontology Mo &
Mirc Thuc theé

Cho A 1a tap cac thudc tinh cia mot ontology. Mbi thudc tinh a € A c¢6 mién gia 'V,
V, dugc goi 1a tap cac gia tri co ban (elementary values). Mot gid cia thudc tinh a 1a



mot tap con cua V,. Tap 2% dugc goi 14 siéu mién (super domain) cua thudc tinh a.
gia str ¢6 tap B 1a tip con ciia A: B € A, 1ay V= Upep Vp, VA 278 = Upep 2V0

Dinh nghia: Mot thuc thé m& cta khai niém ¢ duoc md ta bai cac thude tinh cua tap
A° ¢6 céc gia tri thudc tap 2" (X = A°) 1a mot cap (i, V), voi i la dinh danh cta thuc
thé, v 1a gid tri cta thuc thé 1a mot bo co kiéu A® duoc biéu dién 1a mot ham nhu sau
v: A—274° v(a) € 2%a,va € A",

Cho hai ontology O; va O, , khai niém ¢ thudc O; 1 khai niém (c, AV, ) va ¢’
thude O, 1a (¢, A%, V¥, ). Cho (i, v)e (01,c) va (i, V')e (0,C¢). Ta noi ring sy
maéu thuin thyc thé xay ra néu v(a) = v'(a), ac A° N A,

Bai toan 4:

Cho tap hop cac thyc thé X = {(i, vo),..., (i, vi)}, v6i vi €A c A, vit Ai > Vi =
1,...,n VAV, = Ujea Va, can xac dinh (i, v) t6t nhat trong tap X thoa tiéu chuan O,
cua ly thuyét dong thuan.

Vi du vé mdu thudn giita cdc thuc thé ciia cdc ontology vé thoi tiét

Bang 2. Thong tin thoi tiét dugc thu thap tir sau tram khi twong (twong tng véi séu ontology)

Thure thé I I, Iy Iy I I
Thugc tinh
Ap sudt 990-995 990-997 | 992-999 | 993-997 | 992-998
Huéng gié {W, W-N} | {E, E-N} | {S, W-S} [{S, W-S} | {W-N}
Van toc gi6 10-12 5-10 20-30 | 40-50 0-10
Nhiét dj 15-25 20-24 12-21 12-21 22-24 | 17-20
M khéng ¢ khéng khong co co
Néing khéng khong khéng khong c6 khéng
Tuyét c6 khong cb

Trong bang 1 ta thdy cac thuc thé c6 thé ¢ cac gia tri thude tinh khac nhau, xay ra
mau thun.

Thudt toan 4:

Input: tap cac md ta cua cac thuc thé: X = {r; e TUPLE(T): TicA,i=1,2,..,n}
va ham khoang cach d, cho cac thuoc tinh a € A,

da 12 ham dugc xac dinh nhu sau d,: 2%a x 2% —[0,1]

Output: bo t* € T* < A la dai dién tét nhat duoc tich hop tir cac bo cua X .
Procedure:

BEGIN

1. A :U?=1 TL’

2. For each a € A xac dinh mot tap X, = {ti.: ti e Xfori=1,2,..., n};

3. For each a e A stt dung ham khoang céach d, xac dinh mét gia tri v, < V, sao cho



Y. daati) = min > do(Va i)

Tia€Xa TmEXa

4. khéi tao bo t* bao gom céc gia tri v, a € A;
END.

5 Két luan va Huong Phat trién

Bai béo trinh bay mot sé khai niém co ban cua tich hop ontology, d& xuit mot mo
hinh ontology m¢ cho bai toén tich hop ontology mo. Mot dong gop quan trong cua
nghién ciru 13 st dung céch tiép can dua trén 1y thuyet dong thudn cho cac phuong
phap lap luan & tich hop trén Co so tri thirc khong chac chin Ontology Mo.

Céc cong viéc trong twong lai lién quan dén thir nghiém cac thuét toan tich hop va

thuc hién thir nghiém trén dir liéu ontology md thoi tiét duoc cai dat dua trén cac
ontology thoi tiet da co.
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