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TOM TAT
Bai bao nay gigi thiéu nhitng y tudng chinh vé phén tich khéi niém hinh thiic moét cach co ban ma khéng
sir dung cac dinh nghia toan hoc hinh thic. Nguoi doc c6 thé hiéu dugc ky thuat quan trong vé viée biéu dién tri
thirc d6 hoa, cu thé 1a so dd khai niém Ludi. Ngoai ra, bai béo con trinh bay mot s6 tng dung vé phan tich khai
niém hinh thic.
Tir khéa: Phan tich khai niém hinh thic, khai niém Ludi, cac hinh thic theo ngit canh
FCA AND ONTOLOGY AUTOMATION EVOLUTION

ABSTRACT

This paper introduces the main idea about a fundamental way of Formal Concepts Analysis without
using the formal mathematical definitions. The reader can understand important techniques of graphical
knowledge representation, namely conceptual diagram. In addition, the paper also presents some applications of
Formal Concepts Analysis.
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1. TONG QUAN VE FCA (FORMAL CONCEPTS ANALYSIS)
1.1. Giai thigu
FCA 1a mot phuong phap phan tich dit liéu dugc phat trién pho bién thong qua céac

mién khéac nhau. FCA md ta mdi quan hé giira tap cac dbi tuong va tap cac thudc tinh cu thé.
Dit liéu nay thuong xuat hién trong nhiéu linh vuc hoat dong cia con ngudi.

FCA dua ra hai loai dit liéu, dix liéu vao va dit liéu ra. Trudc tién, ta tim hiéu 12 mang
khai niém. Mang khai niém 1a tap cac khai niém hinh thac voi dit liéu vao duoc phan cip
theo thir ty cia méi quan hé subconcept-superconcept. Cac khai niém hinh thic 1a cac nhém
cu thé dai dién cho céc khai niém theo quy luat ty nhién, chang han nhu “sinh vét song trong
nude”, “xe hoi véi cac hé thong diéu khién banh xe”, “mét s6 ¢6 thé chia hét cho 3 va 4”,...
Ké tiép, dix liéu ra cia FCA 4 tap cac thudc tinh lién quan. Thudc tinh lién quan mé ta sy phu
thudc cu thé mang tinh hop 18 vé dit liéu nhu “moi sb chia hét cho 3 va 4 thi chia hét cho 67,
“moi can bo vai do tudi trén 60 thi phai nghi huu”,...

Tinh ning phan biét cia FCA 1a sy tich hop cua ba thanh phan vé qua trinh xir ly khai
niém dix liéu. Cu thé 13, viéc phat hién va suy luan voi cac khai niém vé dit liéu, viéc phét
hién va suy luan véi cac phu thudc vé dir liéu, va tryc quan hod dix liéu. Cac khai niém, cac
phu thudc, va kha niang c6 thé két chang lai thanh khéi.

Sy tich hop cua cac thanh phan nay Iam cho FCA tro thanh mét cdng cu da manh cé
thé ung dung vao cac van d& khac. Vi du nhu t6 chiic phan cdp cua cac két qua tim kiém
trang web thanh céc khai niém dua trén cac chu dé phé bién, phan tich dit liéu biéu hién gen,
phuc hdi thdng tin, phan tich va hiéu duoc ma ngudn phan mém, g& 16, khai thac di lidu, k¥
thuat thiét ké phan mém, ung dung Internet bao gém phan tich va té chiic cac van ban, soan
thao e-mail, phan loai chu thich, va cac du an phan tich di liéu.
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1.2. Khéi niém

Chuing ta hay xét mot vi du vé khai niém “xe hoi”, diéu gi khién ching ta goi mot ddi
tuong la “xe hoi” ?

Moi ddi twong c6 cac thugc tinh nhat dinh sau day s& dwoc goi 1a “xe hoi”:
% Chiéc xe c6 céc 16p xe

% Chiéc xe c6 dong co

% Chiéc xe ¢6 myc dich van chuyén

< Chiéc xe ¢6 nhiéu chd ngai, ...

Viéc md ta khéi niém “xe hoi” nay dua trén tap dbi tuong lién quan dén tap thuoc tinh:

cac do1 tuong cac thuoc tinh

mo1 quan he

Hinh 1 - Moi quan hé gitta cac d6i twong va thudc tinh

Vay: Cac ddi twong, thudc tinh va mdi quan hé s& hinh thanh mot khai niém.

Do d6, khéi niém duoc cAu thanh boi hai phan: A 14 tap cac dbi twong va B 12 tap cac
thudc tinh va ching c6 méi quan hé nhat dinh.

Nhan xét:
e  Tat ca ddi tuong thudc tap A s& co tat ca thudc tinh thudc tap B
e  Tat ca thudc tinh thudc tap B duoc chia sé cho tat ca ddi tugng thudc tap A

e A duoc goi la phan mod rong cua khai niém, B dwoc goi la phan
noi dung cuaa khai niém.
1.3. Ngir canh hinh thac
Vi dy, chdng ta xét bang tham khao chéo trong FCA sau day:

I vi wo ys s
% % %

Ir9
xr3
.l‘,]

Is X

Hinh 2 - Bang tham khio chéo
Trong bang nay, mé ta mdi quan hé gitta cac déi twong (dai dién boi cac hang cua

bang) va cac thudc tinh (dai dién bai cac cot caa bang). Trong bang chua gia tri x (dugc goi
la thugc tinh logic), n6 chi ra rang dbi tugng twong wng c6 thudc tinh twong wng.

Mot cach hinh thac, bang tham khao chéo dai dién béi mot ngir canh hinh thuec.
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Pinh nghia 1 (ngir canh hinh thic): Mot ngir canh hinh thuc 1a b ba (X, Y, I). Trong
d6 X va'Y la cac tap khac rong va | 1a mot quan hé hai ngdi gitra X va Y, tac 13,  c X x Y.

Déi voi mot ngix canh hinh thic, cac phan tir x thuoc X duoc goi 1a cac dbi twong va
céc phan tir y thudc Y duoc goi la cac thudc tinh. Cap (X, y) e | cho biét ddi twrong x ¢6 thude
tinh y. Ddi voi mot bang tham khao chéo dd cho véi n hang va m cot, twong tng voi ngir
canh hinh thuc (X, Y, 1) bao gém mot tap X = {x1,. .., xn}, mottap Y = {y1,..., ym}, va
méi quan hé I dugc xac dinh bai: cap (i, y;) € I, néu va chi néu thugc tinh logic cua bang
tuong (ng vai hang i va cot j chura gia tri .

M: tap cac thude tinh

small | medium _ big fourlegs | feathers hair | fly  hunt run swim mane hooves

[dove X ) . x x| . |x

. . i . hen X x x

G: tap cac doi tuong fouck | x x x x| . x
looose x x x x : x
fowl x x x XX E
hawh X ® ® % %
leagle . X ® % - Ix| = |. .
[fox ; x z x X X :
dog > x x . | x .
Pl X x X x X X
|cat x ] x x X | x : ;
fliger x x X X x z :
lion X X X X X X :
horse x x x x x x
[zebra x x x x X x
[cow . Lt | x| . | . x

Hinh 3 - Méi quan hé I anh hwéng gitia G va M

1.4. Khéi niém hinh thic

< V& dinh nghia toan hoc caa cac khai niém hinh thirc, ching ta tim hiéu cac toan tu

e 1 9

dao ham .

Cho mot tap cac ddi tuong A < X, A" dugc dinh nghia nhu sau:

A" = {tt ca thudc tinh trong Y duoc chia sé bai cac ddi tuong cia A}

Cho mét tap céc thugc tinh cia B < Y, B' dugc dinh nghia nhu sau:

B' = {tit ca cac dbi twong trong X ¢ tat ca cac thudc tinh cua B}.

Vi du 1 Cho bang tham khao chéo trong FCA ¢ Hinh 2:

Chung ta co:

— {x2}' = {yn Y3, ya}, {X2, Xa}' = {y, Ya}

—{X1, X4, X5} = &

-X'=0,0'=Y

—{y1}' = {Xu, X2, xs}, {yn, y2}' = {x:}

—{y2, ya}' = {X1, X3, Xa}, {Y2, Y3, Ya}' = {X1, X3, Xa}

— &' =X, Y'={x}

¢ Khai niém hinh thirc 1a khai niém co ban cia FCA. Khai niém hinh thic dugc dinh
nghia nhu sau:

Pinh nghia 2 (khai niém hinh thac): Mot khai niém hinh thac trong ngtt canh hinh thuc
XY, hlamotcap (A, By voi Ac XvaBc Ysaocho A'=BvaB' = A.
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Cho mot khai niém hinh thac (A, B) trong ngtr canh hinh thirc (X, Y, 1), trong do A la
phan mé rong va B 1 phan noi dung caa khai niém hinh thic (A, B).

Khéi niém hinh thic dugc md ta bang 101 nhu sau: Cap (A, B) 1a mot khai niém hinh
thirc néu va chi néu A chi chtra cac ddi twong chia sé cho tat ca cac thudc tinh tir B va B chi
chira cc thudce tinh dugc chia sé bai tat ca cac dbi twong tir A.

Vi du 2 (khéi niém hinh thirc). Cho bang sau:

'y, v us yy

Iy X X X
xIro X
xIrs X X X
Ty X X X

Irs

Hinh 4 - Khoi dwgc chon dai dién
cho khai niém hinh thikc

Hinh chit nhat duoc danh dau dai dién cho khai niém hinh thic
(A1, Bl) = ({x1, x2, x3, x4}, {y3, y4})

Bai vi:

{x1, x2, x3, x4} = {y3, y4} va {y3, y4}' = {x1, x2, x3, x4}.

Ngoai ra, con c6 thém cac khai niém hinh thirc khac. Chang dugc dai dién bai cac hinh
chir nhat duoc danh dau sau day:

/ 1 ya W3 U4 ! mn Y2 3 44 / yi y2 b3 M
ryp | *x X 0 x X T [ % x | X X | x| x X
Ta | X X X T | X X X o | X * .
Iq x b4 b Iy x X x Iy - X
T4 % b * Ty . .f . T4 b x b
1 o4 T | > xr | %

Hinh 5 - Céic khii niém hinh thne khac dai dién béi
hinh chi nhat dwgc dinh dau
Tuc la:
(A2, B2) = ({x1, x3, x4}, {y2, y3, y4})
(A3, B3) = ({x1, x2}, {y1, y3, y4}
(A4, B4) = ({x1, x2, x5}, {y1}).

Vi du minh hoa: Cho bang sau
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nho  trung binh lén | hai chin - bon chin | long vt léng thn | bay sin batchay _bor - bom mong guoc

b cin X : : X : X . X : : :
oa X . . x . X . . . .
it X ) . X . X X ) X .
ngong X _ : X : X X : X !
cn X : . X : X X X i :
dién hiu| x . . X : X X | X i
a1 bang X . X . x X X .
€ao X . . X X . X X .
cho X - X b : X i
201 . X ; X X X | X X
meo X : : X X X X .
cop X X X X X .
s b X X X X X X

naa X X X : b X X

neta vin X x X . x X X

bo X X X e | . | x

Hinh 6 - Bang tham khio chéo vé mét s6 dac diém cia mét s6 loai vat
Chon bat ky tap cac d6i tuong A, vi du: A = {vit}.
Suy ra cac thugc tinh A" = {nho, hai chan, 16ng vii, bay, boi}
Suy ra (A")' = { nho, hai chan, 16ng vii, bay, boi}' = {vit, ngong}
(A", A") = ({ vit, ngdng}, {nhé, hai chan, 16ng, bay, boi}) 1a mot khai niém hinh thuec.
1.5. Mang khai niém

Theo Port-Royal, mét khai niém duoc xac dinh bai mot tap cac dbi twong va mot tap
cac thuoc tinh. Cac khai niém dwoc sip the tu bang cach st dung mét méi quan hé
subconcept-superconcept. Méi quan hé subconcept-superconcept dua vao quan hé bao ham
trén cac d6i twong va thudc tinh. Mot cach hinh thirc, méi quan hé subconcept-superconcept
duoc dinh nghia nhu sau:

Pinh nghia 3 (sip thu ty subconcept-superconcept): Cho céc khai niém hinh thac (A1,
B1) va (A2, B2) cua ngir canh hinh thuc (X, Y, I), dat (A1, B1) < (A2, B2) khi va chi khi Al
c A2 (B2 ¢ B1).

Trong do:
— < dai dién cho viéc sap thir tu subconcept-superconcept.

—(Al, B1) < (A2, B2) nghia 1a (A1, B1) cu thé hon so véi (A2, B2) ((A2, B2) thi tong
quat hon so v6i (Al, B1)).

Vi du 3. Hay xét nhirng khai niém hinh thic sau day tir vi du 2:
(AL, Bl) = ({x1, x2, x3, x4}, {y3, y4})

(A2, B2) = ({x1, x3, x4}, {y2, y3, y4})

(A3, B3) = ({x1, x2}, {y1, y3, y4})

(A4, B4) = ({x1, x2, X5}, {y1}).

Khi d6:

(A3, B3) <(Al, Bl),
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(A3, B3) < (A4, B4, (A2, B2) < (Al, B1)
(A1, B1) || (A4, B4) (khong thé so sanh durgc)
(A2, B2) || (A4, B4) (khong thé so sanh dugc).

Tap cua tat ca cac khéai niém hinh thic cua mot ngir canh hinh thire da cho duoc goi 1a
mang khai niém, mot khai niém co ban caa FCA.

Pinh nghia 4 (mang khai niém): Ky hiéu B(X, Y, I) 1a tap cua tat ca cac khai niém hinh
thuc cua nglr canh hinh thuc (X, Y, 1), tic la:

BOX, Y, I)={(A,B) e 2*x 2" |A'= B, B'= A}.

Tap cua tat ca cac khai niém hinh thuc B(X, Y, 1) c6 thé sap thir ty subconcept-
superconcept dugc goi la mang khai niém caa ngir canh hinh thac (X, Y, ).

Nhu vay (B(X, Y, I), <) la mang khai niém.
Vi du 4. Hay xét bang tham khao chéo sau day:

| [alblec[d]e]|S].

=

[hli]

con dia|1]| x X

ca trap|2|| x X

con ech|3|| x | x | x X | x

con cho|4 | x X x | x | x
cathu|5|| x | x X X

caylau[6] x | x [ x | x X

cay dau|7 || x X | X | X

cay bap|8|| x X X

Hinh 7 - Bang tham khao cho biét thuoc tinh
cua mot £6 loal vat

a: can nude dé sinh sdng, b: cudc séng trong nudc, ¢: cude sdng trén dat lién, d: nhu cau
chat digp luc dé san sinh chét dinh dudng, e: hat giéng hai 14 mam, f: hat gibng mot 1a mam,
g: 6 thé di chuyén xung quanh, h: cé chan tay, i: nudi nang con cai cia minh.

Ngir canh hinh thac twong ung (X, Y, Iy chua cac khai niém hinh thic sau:
Co=¢{1,2,3,4,5,6,7,8} {a}), C1 =({1, 2, 3, 4}, {a, 9}),

C.=({2,3,4},{a, 9, h}), Cs=({5,6,7, 8} {a, d}),
Cs=({56,8}{ad,f}),Cs=({3,4,6,7,8} {a c}),
Ce=({3,4}, {a, c,0,h}), C-=({4}, {a,c, 9, h, i}),
Ce=({6,7,8} {a c,d}), Co=({6,8} {a c, d f}),
Ciwo={7}.{a c de}), Cu=({1,2 356} {a b}),
C2=({1,2,3} {a b, 0}), Cis=¢{2, 3}, {a, b, g, h}),
Cus =({5, 6}, {a, b, d, f}), Cis =({3, 6}, {a, b, c}),
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Cis = ({3} {a b, c, g, h}), Ci7r = ({6}, {a, b, c, d, f}),
Cis=({}.{a,b,c.def g hi})
Mang khai niém (B(X, Y, I), <) twong ing dugc md ta trong hinh sau day:

Hinh 8 - Mang khai niéin trong vi du 4

- Khai niém hinh thiac (A", A") = ({vit, ngdng}, {nhé, hai chén, 16ng, bay, boi})
dai dién trong so do tuyén tinh 1a mét nat:
{nho, hai chan, long vi, bay}

{vit, ngong, bo cau, cu, dieu hau}

{nho, hai chan, long v, bay, bot}
{vit, ngong}
Hinh 9 - Méi nit 1d mot khai niém hinh thire

- Xét mot khai niém hinh thirc khac:
(B", B") = ({vit, ngdng, b6 cau, cd, diéu hau}, {nho, hai chan, 16ng, bay}).

- Khai niém hinh thuc (A", A") dugc goi la subconcept cua (B", B') va (B", B)
dugc goi la superconcept cua (A", A").

- (A", A') duoc v& phia dudi cia (B", B') va két ndi nhau bai mot duong thang.

- Tir do, ta co thé thém cac khai niém hinh thirc khac vao so do mo rong:

. ({cu, diéu hau}, {l6ng, hai chan, nho, bay, di sin})
o ({cU, diéu hau, dai bang}, {16ng, hai chan, bay, di sin})
. cong vai cac mdi quan hé
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s I . fnha L ASYA = A
{sdn bit, hai chan, long vii, bay} (nho, hai chan, long vii, bay

{ci, diéu hav, dai bang) {vit, ngong, bo cau, cu, diéu hau}
{nho, hai chan, long v, bay, sin bt} {nho, hai chan, long vii, bay, boi}
{ci, diéu hau} {vit, ngong}

Hinh 10 - So @0 mé rong cho cac khai niém hinh thire khic

Mot s6 phuong phap cd thé suy ra tat ca cac khai niém hinh thic: thuat toan cua Ganter,
thuat toan cua Lindig,...

2. UNG DUNG FCA TRONG TU PONG HOA TIEN HOA ONTOLOGY

Chuing ta s& tim hiéu mét sb tng dung FCA trong tu dong hod tién hoé ontology.

Ung dung 1: Su tro gilp caa FCA trong viéc giai quyét van dé hop nhit cac ontology
[4].

Quaé trinh hop nhét ontology biang cach dua vao hai ngudn ontology (hoic hon) va tra
vé mot ontology hop nhat dya trén cac ontology ngudn da cho. Két qua 1a ontology c6 thé
duoc st dung dé bién dich giita cac ung dung dya trén cac ontology ngudn twong tng cua
chiing. Cac két qua c6 chat lugng cao cua quéa trinh hop nhét s& ludn ludn can con ngudi tham
gia dé c6 thé thuc hién su danh gia duya trén kién thirc nén. Nhu vy, tt ca cic phuong phap
tiép can hop nhat nham hd tro k¥ su tri thirc.

R,

O, l
D _l_. Xir Iy | e | . |
: [ — Ngonngittwnhién |— | FCA- | (5%)| Khai thic
P - ' Hop nhat —= Mang kliai niem — ()

— X ly T moi

L Neon ngit tu nhién ___*_'&L,
—— | Nzon ngit t J \

0,
2 %,

Hinh 11- FCA-plurong phap tiép cin hop nhat ontology

Déi vai mdi ontology ngudn, nd trich xuat cac thé hién tir mot tap cac tai liéu van ban
ctia mién cu thé bang cach ap dung cac ky thuat xir ly ngén ngir tu nhién (xem phan bén trai
cua Hinh 11). Bang cach nay, ngit canh dugc tinh toan cho mdi ontology ngudn. Céc ddi
tuong cua no la cac tai liéu, va cac thudc tinh cta né la cac khai niém ontology. Mot khai
niém ontology s& lién quan dén tai liéu néu va chi néu no ton tai trong tai liéu. Cac ngir canh
duogc ghép lai vai nhau, mang khai niém dugc lugc bdt va tinh toan vaéi thuat toan Titanic [1]
(xem & gitta Hinh 1). Mang khéi niém thuc hién sy phan cap, su phan nhom céc khai niém
cua cac ontology ngudn. N6 duoc khai thac va tuong tac 13n nhau chuyén thanh ontology
duoc hop nhat.
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Trong phuong phép nay, cac khai niém ontology dugc déng nhét voi céc thudc tinh
FCA, va khong dong nhét voi cac khai niém hinh thuc. Céc thudc tinh s& 1a dau vao cua
FCA, trong khi céc khai niém hinh thic s& 1a phan hién thi & dau ra caa FCA.

Ung dung 2: Sy tro giup caa FCA trong viéc khai thac cac khai niém cua ontology
trong van ban [4].

Trén thuc té, cac khéi niém c6 thé duoc tim thiy trong cac vin ban & cac cip do khac
nhau tly thuéc minh bach cua cac loai van ban dugc xem xét, chang han nhu mét s6 van ban
chira céc khai niém rd rang dudi hinh thirc cac dinh nghia nhu “mot con hé 1a mot dong vat
c6 vi” hodc “cac dong vat c6 via nhu hd, su tir hay voi”. Mot s6 nha nghién ciu tim hiéu céac
mo hinh dé tim ra sy phan loai hodc méi quan hé cua cac khai niém trong van ban. Nhiém vu
ching ta phai 1am thé nao dé tim ra chliing. Mot giai phap dua ra 1a cac khai niém tir cac van
ban duoc phan tich va duoc str dung nhu thé nao, hon 1a tim kiém cac dinh nghia rd rang vé
ching.

Trong giai phap nay, gia thuyét phan tan gia dinh rang cac khéai niém giéng nhau vé
mirc d6 s& dugc dung chung cho c4c ngit canh giéng nhau.

Gia st rang chung ta quan tam dén mot s6 khéi niém trong linh vuc du lich trong viéc
phan tich cac van ban lién quan dén linh vuc ndy. Bing céch nhin vao nhimg dong tir ciing
nhu cac dbi twong truc tiép cua nhitng dong tir iy, chlng ta c6 thé suy ra mot ngir canh hinh
thirec nhu mo ta trong Hinh 12.

dang ky thué lai cudt | tham gia
khach san X
can ho X
xe hoi X
xe dap X X
cudc du ngoan X
cllll}'éll dixa X X

Hinh 12. Quan hé giita d6i twong va djng tir nhw 1a ngit canh hinh thic

Ching ta gia dinh rang cac mdi quan hé trong Hinh 12 c6 thé 1a it hozc nhiéu va tat ca
c4c mdi quan hé khdng xay ra trong van ban duogc coi 1a cac truong hop khong thuc hién
dugc. Chlng ta c6 thé nhom cac d6i twong vao cac 16p hozc tham chi tao thanh mét hé théng
phan cip cac khéi niém bang viéc phan tich cac ngir canh dung chung caa ching. Trong hau
hét cac k¥ thuat phan nhom, ngudi ta ¢d gang nhém cac khéi niém xuét hién trong cac vin
ban thanh cac 16p co ¥ nghia hodc phan cip céc khai niém. Trong giai phap nay, FCA st
dung cau trdc cac khéi niém triru twong. Mang khai niém cua ngir canh hinh thic hién thi
trong Hinh 3.12 dugc mo ta bén trong Hinh 13.
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Hinh 13 - Mang khai niém va thit tw bé phan d6i véi vi du du lich

Nhu vay, FCA c6 thé hd trg dé chuyén d6i mang khai niém thanh hé thong phan cap
c4c khai niém cua ontology nhu hién thi trong hinh bén phai ciia Hinh 13 bang cach loai bo
phan tr day ctia mang khai niém.

Ung dung 3: Su tro gilp caa FCA trong hé thong quan Iy email dua trén ontology.

Hé théng quan ly email chuan luu trir cac mail truc tiép tir cau trdc cay cua cac kho ho
so va cac hé thdng quan Iy tap tin. Diéu nay co loi thé 1a cac cay c6 cau tric don gian va co
thé giai thich d& dang cho ngudi méi tiép can st dung. Bét loi 12 tai thoi diém luu trir email
ngudi sir dung phai thay truéc cach thie ma mail s& phuc hdi lai.

Ching ta s& tim hiéu khai niém quan ly Email CEM. N6 sir dung mét ontology don
gian dé luu trit cac email. Ontology bao géom mét hé thong phan cap cac khai niém, ciing voi
kho tir vung. Hé théng phan cap cua ontology c6 thé 1a tap bat ky duoc sap thir tw bo phan, da
thira ké. Cac Email c6 thé duoc 4n dinh cho nhiéu khéi niém cuaa ontology. Trong thuc té, loi
thé ctia FCA 1a hd tro su quan ly va cac tac vu phuc hoi cac email dua trén ontology.

Tir goc do caa FCA trong ngit canh hinh thire, cac ddi twong FCA 1a cac email, va cac
thudc tinh FCA 1a cac khai niém cua ontology.

Ung dung 4: Su trg gilp cua FCA trong hé thong quan 1y ddi véi céc kho tri thirc dugc
phan tan.

Trén mot may tinh c& nhan, cd thé to chirc cac ngudn tai nguyén theo nhu cau ngudi sir
dung. Trong truong hop cac ngudn tai nguyén luu trir tir xa, may tinh khong thé thyc hién
duoc viée luu trir cua ching vi khong thudc tham quyén cua ngudi sir dung. Théng qua viéc
st dung siéu vin ban, tai lidu tir xa cd thé duoc lién két va phuc hoi khi can thiét, van dé cua
viéc tim kiém va to chirc tai liéu nay tir xa tré nén quan trong hon.

Phan mém t6 chac gidm sat CoursewareWatchdog 1a mot phan coa du 4n PADLR
(Personalized Access to Distributed Learning Repositories) dugc xay dung dya trén phuong
phap twong duong dé hd tro truy cap cua nguoi sir dung dén tai liéu nghién ctu. Phan mém
nay duoc xay dung trong tim diéu khién cua Karlsruhe Ontology va Semantic Web
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Framework KAON. No thiét lap trong pham vi cua hé théng quan ly ontology, va cac ky
thuat duyét cho phép duyét cac ontology va co so tri thic.

Céc ontology dya trén hai loai quan hé: quan hé phan cip va khéng phan cip. Trong
mai loai quan hé, nguoi ta sir dung mot k¥ thuat thich hop.

Déi vai quan hé phan cap s& thong qua mang khéi niém cua ngir canh hinh thic.

Nguoc lai, phan mém té chac giam sat CoursewareWatchdog s& xem xét cac mdi quan
hé khong phan cap trong ontology. Nhitng quan hé nay dai dién cho cac lién két giira cac
phan tir khéc nhau caa ontology (vi du, cac “giang vién” cia mot “khod hoc” nén duoc lién
két voi nd bang mot méi quan hé “holdsCourse”). Trinh duyét quan hé 1a mot ki thuat bao
gdm viéc cung cap céc lién két cho nguoi sir dung. Ngoai viéc duyét théng thudng cling cac
siéu lién két, cac lién két dugc phan loai pht hop vai ontology. N6 ¢6 thé diéu huéng va khai
thac ontology theo cac méi quan hé cua ontology.

Trong khudn khé cua FCA, céc ontology c6 thé dugc xem xét (theo mot sb rang buoc)
nhu 13 da ngit canh. Nguoi ta hién dang c6 gang 1am thé nao dé hinh thirc hoa méi quan hé
nay, khai thac va dé tich hop chling chat ché hon. Pic biét, ngudi ta muén ting cuong hon
nira su hd trg cua FCA trong hé thong quan 1y d6i véi kho tri thirc phan tan dya trén su tién
hoa ontology.

Ung dung 5: Sy tro gidp ciia FCA trong viéc suy ra mang khéi niém va kich thuéc caa
n6 dugc trinh bay trong logic md ta déi véi sy tién hoé ontology.

Phuong phép t6t nhat dé suy ra mang khéi niém tir mot tap dir liéu 1a sy mo rong khéi
niém. N6 cho phép suy ra cdc thudc tinh don tri tir cac thudc tinh da tri, sau d6 ching dugc
dua vao dé tinh toan cho mang khai niém. Tuy nhién, viéc mé& rong khéi niém van con yéu
cau dir liéu dugc thé hién trong mdi quan hé (co s dir liéu) véi tén ddi tuong la mot khoa
chinh. Sy mé rong khai niém nhu vay khéng thé xir 1y véi nhiéu hon mot mdi quan hé. Trong
FCA, cac mdi quan hé da dugc ma hoa trong viéc dinh nghia (da tri) da ngir canh, cho phép
chuyén ddi da ngir canh thanh mot cau triic c6 y nghia ciia mang khai niém.

Dé minh hoa cho phuong phap tiép can nay, ching ta xét vi du sau: Cho co sé dir liéu
bao gdm hai quan hé hién thi ¢ nira trén caa Hinh 14. Vé mat FCA n6 1a da trj da ngir canh,
vé mat logic md ta (DL) nd 1a mot A-Box (Assertion Box) [4]. Gia sir chling ta mudn phan
loai nhitng ngudi udng rugu vang. Véi tap cac dinh nghia hién thi & phan dudi cia Hinh 14,
vé mit logic md ta (DL) n6 1a mot T-Box (Terminological Box), ching ta c6 thé xac dinh cac
dic trung ctia nhitg ngudi thich udng ruou vang. Nhitng dinh nghia nay c6 thé dem lai hai
truong hop: pham vi dinh hudng theo di liéu va pham vi dinh huéng theo ly thuyét logic.

Viéc thuc hién pham vi dinh huéng theo dit liéu [5] duoc hién thi & bén trai caa Hinh
15. N6 duoc suy ra tir co so dit liéu bang cach thu hep tap cac thé hién cua khai niém
‘Person’, va chon cé4c thugc tinh cua tat ca cac khéi niém duogc dinh nghia trong T-Box. Tir so
6, c6 thé cho thay truong hop nhiing nguoi udng ruou Bordeaux thi ciing udng dwoc ruou
vang d0. Tuy nhién, so d6 khong duoc rd rang néu quan hé nay anh huong cho tat ca cac doi
tuong (néu n6 budc boi dinh nghia trong T-Box)
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[ drinks ] [ Wines
[Person Wine | B EHP
Mr. Smith  |Casa Solar : "
Mrs. Miller |Stachle b 2
21zlal &
Miss Cooper|Figeac
Mr. Davis  |Figeac Figeac x| [x]49.90
Mr. Davis  |Casa Solar, Stachle X 14.90
Casa Solar|| x 595
wine drinker := person M 3 drinks.(red wine L white wine)
red wine drinker := person M 3 drinks.red wine
white wine drinker  := person M 3drinks.white wine
Bordeaux drinker := person M Jdrinks.Bordeaux

red Bordeaux drinker := person M 3drinks.(red wine 1 Bordeaux)

Hinh 14 - Pa tri da ngit canh (bén trén) va dinh nghia ve pham vi logic (bén duéi)

wine drinker

/|wine drinker|

white wine drinker
i S s i
O

[Mrs. Miter] red Bordeaux drinker

Bordeaux drinker
red Bordeaux drinker|\

[V avs/ e
it
Mr. Davis

Hinh 15 - Két qua ctia pham vi dinh hwéng theo dit liéu (trai) va pham vi dinh hwéng
theo Iy thuyét logic

Pham vi dinh huéng theo ly thuyét [4] ¢ su phan biét ndy trong qué trinh tinh toan.
Chung dugc xem xét trong tat ca cac két ndi co thé xay ra cua cac thudc tinh duge dinh nghia
trong T-Box.

Viéc thuc hién pham vi dinh hudng theo Iy thuyét cia vi du duoc hién thi ¢ phia bén
phai ctia Hinh 15. Pham vi dinh hudng theo dit liéu duoc nhing trong nd nhu 1a su két hop
mot phan ciia mang. Trong so do, ta c6 thé thdy su quan hé dua trén tap thuc té caa céc thé
hién, né ciing cho thay cac thugc tinh két hop cd thé xay ra.

Chuing ta thay rang dinh nghia khéng bit buéc ngudi uéng ruou Bordeaux phai uéng
udng ruou vang do (ho ciing c6 thé chi uéng Bordeaux trang). Ciing c6 thé thay riang ‘nguoi
udng ruou vang’ 1a chung nhét cho céc thudc tinh duoc xac dinh.

Céc phuong phap nay cd thé duoc ap dung cho DL (Description Logics) bat ky. N6 can
mot thuat toan hop ly dé xac dinh maot thé hién c6 thuoc vé A-Box, cd trong tirng mé hinh,
dén mot khai niém da cho trong T - Box hay khong. Néu c6 thé nhiéu hon 5-6 dinh nghia
trong T-Box, ching phai dugc nhém lai theo chii dé thanh cac tap con nho hon dé tré thanh
sy mé rong cua kich thudc hop 1y; mdi tap con lam ting sy mé rong logic da cho.

3. KET LUAN

Chiing ta di tim hiéu cac phuong phap va k¥ thuat caa cac ung dung FCA h trg tot
cho sy tién hoa ontology, va d6 1a budc dau tién duoc thyuc hién dé thiét 1ap céc lién két gitra
céc ly thuyét co ban. Cac lién két ndy phai duoc ting cudng hon nira va duoc khai thac triét
dé cho viéc thiét 1ap mot méi trudng toan dién dbi vai viéc xu 1y tri thirc vé khéi niém.
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