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MO RONG MO HiNH CO SO POI TUONG XAC SUAT VOl
GIA TRI TiNH CHAT LGP KHONG CHAC CHAN VA
KHONG CHINH XAC

NGUYEN HOA*
1. GIGI THIEU

Thuec té di cho thiy hudng d6i tuong 1a mot phuong phap hiéu qua dé mo hinh hoéa,
thiét ké va hién thuc cac hé th6ng 16n. Tuy nhién, md hinh co so dit liéu (CSDL) hudng
d6i twong truyén thong khong biéu dién va xir Iy duoc thong tin khong chic chin va
khong chinh xac cua cac d6i tuong trong thuc té. Piéu nay da doi hoi va thuc day viéc
nghién ctru va phat trién cic mé hinh CSDL hudng d01 tuong xac suat va mo. Tuy
nhién cho dén nay it €6 md hinh két hop duoc ca hai yéu t6 khong chic chan va khong
chinh x4c trén mot nén tang ly thuyét chat ché. Hon nita, that sy khong c6 md hinh nao
c6 thé bidu dién va xi Iy hét moi khia canh khéng chic chan va khong chinh xac Ve
thong tin trong thé gidi thuc ([2], [3]). Vi vay, cac md hinh CSDL xac sudt va mo van
duoc tlep tuc nghlen ctru dé dap tng cac muc tiéu ing dung khac nhau ([41, [51, [6D).

Gén day, Eiter va cong su (2001) d gidi thiéu mot mo hinh co so d6i tugng xac suat
goi 1a POB (Probablhstlc Object Base). M6 hinh POB duoc x&y dung dua trén co sO
toan hoc viing chic va nhat quan véi md hinh co so dir liéu hudng 601 tuong truyén
théng, c6 khd ning biéu dién va truy vén thong tin khéng chéc chan vé cac ddi tuong
trong thé gioi thyc. Tuy nhién, thiéu sot chinh cia md hinh nay 13 chua cho phép biéu
dién cac gia tri thude tinh khong chinh xac va cac phuong thitc cia mot 16p.

Bai bao nay gidi thiéu mot mo rong md hinh POB thanh m hinh co s& d6i twong
x4c suat m& FPOB (Fuzzy Probabilistic Object Base) voi hai dac tinh chinh: (1) cac gia
tri khong chéc chin va khong chinh xac cua mot thugc tinh lop (class attribute) dugc
bidu din boi mot khoang phin bd xac suat trén mot tap cac gia tri tap mo; (2) cac
phuong thirc 10p (class method) voi cac d6i sb va gia tri khong chic chan va khong
chinh x4c dugc tich hop mot cach hinh thirc vao md hinh moi.

Co s6 toan hoc dé phat trién FPOB dugc trinh bay trong Phéan 2, luge d6 va thé hién
FPOB duoc gidi th1eu trong Phin 3. Phan 4 trinh bay vé truy véan trén FPOB va cubi
cung, Phin 5 12 mot s6 két luan va huéng nghién ctru trong twong lai.

2. CO BAN VE XAC SUAT VA TAP MO

Phan nay gidi thi€u co so toan dé xay dung FPOB. Cac chlen luoc két hop cac
khoang xac suat di duoc gisi thiéu trong POB. Chung t6i dé xuit dién dich X4c suét cac
quan hé trén cac tap mo, cac bo ba xac sudt mo va dai s6 trén cac bo ba xac sudt mo.
2.1 Cic chién lwgc két hop cac khodng xac suét

Cho hai sy kién e; va e, voi cac xac suit tuong ung trong cac khoang [L1, U] va [L,,
U),]. Khi d6 cac khoang x4c suit biéu didn cho cac su kién hoi e; A ey, tuyén erv ey, hiéu
e1 A —ep cua hai su kién e; va e, co thé duoc tinh toan boi cac chién luoc két hop xadc
sudt (probabilistic combination strategy). Bang 2.1 la mét vi du vé cac chién luoc két
hop xé4c suét, trong d6 ®, ® va © tuong Ging biéu thi cac phép toan hdi, tuyén va trir.

* Tign si, Gido vién co hiiu Khoa CNTT, Trudng Pai hoc MJ TP. H6 Chi Minh
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Bang 2.1 Cac vi du vé cac chién lwge két hop xadc suat

Chién Iugc Phép toan

B6 qua (Ignorance) (IL1, U] ®jlLs, Us]) = [max(0, Ly + Ly— 1), min(Us, Us)]
([L1, Uh] ®lLo, Us]) = [max(Ly, L), min(l, Uy + Us)]
([Ly1, U1] ©4[Lo, Us]) = [max(0, Ly — Us), min(U,1- Ly)]

boc lap ([L1, Uh] @l Un) =Ly . Lo, Uy . U]

(Independence) (L1, Uh] ®ulLo, Us)) = [L1+ Ly — (L1 . Ly), Ui + Uy = (U . Uy)]
([L1, Uh] ©ullo, b)) = [Ly. (1= Uy), Uy . (1= Ly)]

Loai trir nhau ([L1, Uh] el Lo, Un]) = [0, 0]

(Mutual Exclusion) | ([Ly, U;] @ye[Ls, Usl) = [min(l, Ly + Ly), min(1, Uy + Uy)]
([L1, Uh] ©melLo, Us]) = [Ly, min(Uy, 1 — Ly)]

2.2 Dién dich xac suat ciia cic quan hé trén tip mo

Dién dich xdc sudt cdc quan hé hai ngoi trén cdc tdp mo (probabilistic interpretation
of binary relations on fuzzy sets) la co s6 dé tinh toan xac suat clia cac quan hé giita cac
gia tri tinh chat cua doi tuong dugc biéu dién boi cac tap mo trong FPOB. Dua trén co
s& phép gdn khoi (mass assignment) trong [1], chiing t6i dé nghi cac dién dich (nghia la
d6 do) xac suat ciia cac quan hé hai ngdi trén cac tip md nhu sau.

Dinh nghia 2.2.1 Gia st 4, B 1a cac tip mo twong Ung trén cac mién Uva ¥, @ 1a mot
quan hé hai ngdi tr {= < <, <, €}. Dién dich xdc sudt cia quan hé 4 @ B, ky hiéu
prob(460 B) 1a mot gia tri trong khoang [0, 1] duoc dinh nghia bai:

E Pr(u@v‘ueS vel) m/(S) m,(T).

Sct,TeV

Dinh nghia 2.2.2 Gia stt 4 va B 14 hai tdp mo trén mét mién U. Dién dich xdc sudt cua
quan hé A — B, ky hiéu prob(A — B), 1a mét gia tri trong khoang [0, 1] duoc dinh
nghia bdi:

Sz UPr(u eT‘ueS) m,(8)-m,(T).

2.3 Pai s6 cac bd ba xdc suit mo

B0 ba xac suat mo va dai sO cac bo ba xac suat mo, 1a co sé dé biéu dién va thao tac
trén cac gia tri tap mo khong chac chan cua cac doi tuong, dugc dinh nghia nhu sau.

Dinh nghia 2.3.1 Mot b6 ba xdc sudt (probabilistic triple) (X, @, ) bao gbm mot tip
hitu han X, m6t ham phan b6 x4ac suét o trén X'va mdt ham £ X — [0, 1] sao cho a(x) <
B(x). Néu céc phan tir ctia X'1a cac tp mo thi (X, o, £) duoc goi 1a mot b ba xdc sudt
mo (fuzzy probabilistic triple).

Dinh nghia 2.3.2 Cho U = {{V, o, f)| V' < U} 1a mdt tap cac bo ba xac suat mo khac
rong trén tap U khac réng. Néu 4 = (U, oy, .. , 0n) la mot dai 5O VOI cac phép toan oy,

Loptrén U thi 4 = (U, 0y, ..., 0,) lamot dal s6, duoc goi 1 dai 56 cdc bo ba xdc sudt
mo (fuzzy probabilistic triple algebra) trén U, v6i cac phép toan oy, ..., 0, trén 4 dugc
suy dan tir A nhu sau:
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L o((Fi, an, Bi), Vo, @, B Vi @y B, ) =V, @, ), trong d6 V= {v = o/,
Vs, ._,vmj) |vieV;, i=1,..., m}, m;la sb ddi sb cua o;va
2. [(X(V), ,B(V)] = @me: V1€V Vo€V sy Vi< Vm].,v= 0j(vy, Vg, Vm]-) [al(vl); ﬁl(vl)] ®j [QZ(VZ): ﬂZ(VZ)]
®; ... ® [amj(vm]_), ﬂmj_(vmj)], voi moi v €V va ®; 1a mot chién luoc hdi xac suat va v
e P
Vi du, néu 0, 14 céc phép toan + va x cac s6 mo trén tap cac sd thuc theo nguyén Iy
mad rong (extension principle), thi o; tuong ing la cac phép toan + va x cac bd ba xac
sut mo V, a, By va ta c6 mot dai s6 cac bd ba xac suit mo trén tap s6 thuc.

3. LUQC PO VA THE HIEN CUA MO HINH FPOB

Cac khai niém luoc d6 va thé hién trong FPOB duoc mé rong tir cac khai niém
tuong ung trong POB v6i tap mo va phuong thirc 16p.

3.1 M6 hinh y niém FPOB

Trong FPOB thudc tinh va phuong thirc d6i tuong c6 thé nhan gia tri tip mo. Ching
han, mot co s& dit liéu vé cac go1 buu kién dugc van chuyén bdi mot cong ty van tai co
thé dugc mo hinh hoa boi FPOB. Trong co sé dif liéu nay, thoi gian van chuyén cua
mdi g61 buu kién khong phai luén ludn dugc xac dinh mot cach chic chin. Tuong tu,
kich thudc ctia mdi goi (chiéu dai, rong, cao) ciing nhu dién tich, thé tich va do d6 ca
cuéc phi van chuyén ciing khéng phai lubn lubn duoc do va dugc tinh toan mdt cach
chinh xac. Cac gia tri nhu thé c6 thé 1a m& va khong chic chan. Hinh 3.1 cho thiy mét
vi du don gian vé su phan cip cac 16p goi buu kién trong md hinh FPOB.

PACKAGE
o%; 0.2 0.3 N.7
LETTER BOX TUBE PRIORITY NORMAL
\ 0.5 0.7 0.3
PRIORITY LETTER NORMAL BOX

Hinh 3.1: Mt vi du phén cip 16p trong FPOB

Céc 16p con ctia mdt 16p lién két véi mot nut d 14 loai trir 1An nhau (nghia 1a mot dbi
tuong khong theé thuéc vé hai 16p tai cung mot thoi diém). Trong vi du nay 16p
PACKAGE c6 hai nhom 16p con la {LETTER, BOX, TUBE} va {PRIORITY, NORMAL}.

Cac gia tri 50 trong khoang [0, 1] trén cac cung lién két gitta m6t 16p véi 16p con

truc tlep ctia n6 biéu dién xac suit co dleu kién dé mot d01 tugng thudc lop cha la thude
16p con ctia né. Ching han, sy phan cdp nay chi ra rang mot ddi twong bat ky cia
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PACKAGE c¢6 70% kha ning thudc vé NORMAL trong khi chi c6 30% kha ning con lai
thudc vé PRIORITY.

3.2 Kiéu, gi4 tri va lwge d6 FPOB

Déi véi FPOB, hé thong kiéu va gia tri cia ching dwoc mé rong tir POB. Trong do,
khong chi khai niém kiéu tap hgp duoc md rong thanh kiéu tip hop mo va gia tri kiéu
nay thanh gia tri tap hop mo, ma khai niém kiéu bd cling dugoc mé rong dé cho phép
tich hop cac phuong thirc vao cac 16p doi tuong nhu trong cac dinh nghia dudi day.
Pinh nghia 3.2.1 Gia st @13 mot tip cac tinh chét va T1a mot tap cac kiéu co sd. Cac
kiéu dugc dinh nghia mét cach dé qui nhu sau:

1. Mdi kiéu co s trong 71a mét kiéu.

2. Néu 7 1a mot kiéu, thi {t} 1a mot kiéu, duoc goi 1a kiéu tdp mo (fuzzy set type) clia
1,

3.Néu Py, P, ..., Py 1a cac tinh chdt doi mét phdn biét trong @, T; va T vO1 moi 7 tr 1
dén k va jtrl dén n; 1a cac kiéu, thi T = [P1(T11, T12, -, Timy): T1, Po(T21, T22, -,
Tomy): T2, ---» Prl(Tr1, Th2, -, i)t Ti] 12 mOt kiéu duoc goi la kiéu bo (tuple type) trén
{P1, Py, ..., Pi}. Chung tdi s dung ©.P; dé biéu thi T, va goi P1, Py, ..., Py 1a che
tinh chdt mirc cao nhdt (top-level properties), c6 ki€u tuong tng 13, T2, ..., Ty, CUA T.

Nhu trong [6], & dinh nghia trén, cac T, biéu dién cic ddi sb ctia P; khi né 1a mot
phuong thuc va chung 1a rong khi P; 1a thude tinh. Tuy nhién, trong mot ngit cdnh nao
do, cac doi so T; o thé duoc bo qua néu thay khéng nhat thiét phai ké dén chiing.

Pinh nghia 3.2.2 Gia stt P, Ps, ..., P; 1a cac tinh chit d6i mot khac nhau trong @ V;
va V14 cac tap hitu han cac gia tri kiéu 1, va 1y, [a, B] va [y, 5] lé’céc cip phan b6
xac suat tuong ung trén V; va Vj;, v6i moi i tr 1 dén k£ va j tr 1 dén n;. Thi fptv =
[P1(<V11, oa1, ), Vi, oz, Pra), -, <Vln1, Ainy, ﬂ1n1>)2 W, aa, B, P2(<V21, 1, ),
Va2, 02, Pr2), ..., <V2n2, 2y, ﬂ2n2>)1 V2, o, Ba), ..., PlVi1, i, By, Vi, G2, Bi2)s -
Ve Gy Bin)): Vi Oty B0 1a mot gid tri b6 xdc sudt mo (fuzzy-probabilistic tuple
value) kiéu [P1(t1, T1, ..., Tiny): T1, P21, T22, - Tomy): T2, oo, PrlTht, T2, -, Tion): Tt
trén {Py, P, ..., Pr}. Ky hiéu fotv.P; duoc sit dung dé biéu thi (V;, o, f3).

Vi du 3.2.2 Trong co s& ddi tuong cac goi buu kién d3 gidi thiéu & trén, goi short,
medium, long 14 cac nhan ngdn ngit ctia cac tAp mo trén tap sd thuc co dd thi ham thanh
vién nhu trong Hinh 3.2.1. Gia stt, c6 médt goi s& dugc chuyén tir Sai Gon dén Ha Noi
nhung chung ta chi biét ring 30%-60% kha ning no s& duoc chuyén trong thoi gian
ngén hodc trung binh ma khéng biét chic chan va chinh xac né duoc van chuyén trong
bao 1au. Ngoai ra, chung ta cling khéng chic chin chiéu dai ctia né 1a 36 hay 38, chiéu
rong ctia n6 1a 18 hay 19, thi cac thong tin ciia goi ndy co thé duoc biéu dién béi gia tri
bd xac suat mo [origin: ({Saigon}, u, u), destination: ({Hanoi}, u, u), time: ({short,
medium}, 0.6u, 1.2u), size: {{[length: 36, width: 18], [length: 38, width: 191}, u, )],
trong d6 u 12 ham phén bé déu.
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1 A
short - long

medium

0 24 48 72 96 120 144 168 192 216 240 time (hour)

Hinh 3.2.1: Céc gia tri tip m& cha thudc tinh time

Khai niém gia tri bd xac sudt mo cho phép biéu dién mdt cach thich hop thong tin
khong chic chin va khong chinh xac coa cac d6i tuong trong FPOB. Bay gio lugc db
FPOB 1a mé rong lugc d6 POB dé co thé biéu dién duoc cac tinh chat 16p cung véi dinh
nghia ham cua chung nhu sau.

Dinh nghia 3.2.3 M6t luoc do FPOB (FPOB-schema) la mét bd sau S = (C, 1, =, me,
$, f), trong do:

1. ¢la mét tap hitu han cac 16p (do6 1a cac 16p dugce két hop voi FPOB).

2.7 1a mét anh xa dat tuong Gtng mbi 16p ce ¢ voi mot kiéu bd 1(c), biéu dién cac tinh
chat va kiéu cua chung trong 16p do.

3. => la mdt quan hé hai ng6i trén ¢ sao cho (¢ =) 1a mét d6 thi c6 hudng khong co
chu trinh, m&i mét dinh ca (¢, =) 1a mét 16p trong ¢, mbi canh ¢; = ¢, biéu dién ¢,
12 mét 16p con truc tiép cia cs.

4. mela mot anh xa dit tuong Gng mdi 16p ce C véi mot phan hoach cua tap tat cé4 cac
16p con truc tiép cla ¢ sao cho cac 16p trong mdi nhém clia me(c) 1a tach roi va loai
trir 1an nhau.

5. o 1a mGt anh xa dit tuong Ung mdi canh ¢ = d trong (C, =) vo1 mot s6 hitu ti
trong khoang [0, 1] sao cho X.cefp(c, d) <1,V de C, VP me(d).

6. f1a mot anh xa dit tuong Gng mdi tinh chat Pi(ti1, T2, ..., Tiny): T: trong C vO1 mot
ham tir cac tich Descartes cua cac bd ba xac suat mo kiéu Tiy dén cac bo ba xac suit
mo kiéu 1. V& truc giac, f(P;) 1a dinh nghia ham cua P;.

Vi du 3.2.3 Mét lugc d6 FPOB cho co sé d6i tuong cac goi buu kién dd néu trén co thé
dugc dinh nghia nhu sau:
C = {PACKAGE, LETTER, BOX, TUBE, PRIORITY, NORMAL, PRIORITY_ LETTER, NORMAL_BOX }.
7 duoc cho trong Bang 3.2.1, véi luu ¥ 14 cac 16p con c6 thé thira ké tinh chat tir cac
16p cha cua ching. :

(C, =), meva g dugc cho nhu trong Hinh 3.1.
f dinh nghia cac phuong thirc area va volume tuong tmg trong cac 16p LETTER va
BOX bang cach ap dung dai so bd ba xac suat mo trong Pinh nghia 2.3.2 nhu sau:

LETTER: area([length: V1, a1, B)], [width: (V,, e, B))): (V, @, B
L. V,a B:=W, a1, By x Vo, o, )
2. return (V, a, B).
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BOX: volume(length: (V1, e, B), width: (Va, e, ), height: (Vs, as, B)): (V, o, )

L.V, a, B: =W, a1, B) x Vo, e, o) x V3, a, o)
2. return {(V, o, f).

Bing 3.2.1: Anh xa gén kiéu t trong FPOB

c 1(c)

PACKAGE [origin: string, destination: string, time: {real}]

LETTER [length: {real}, width: {real}, area([length: {real}], [width:
{real}]): {real}]

BOX [length: {real}, width: {real}, height: {real}, volume([length:
{real}], [width: {real}], [height: {real}]): {real}]

TUBE [diameter: {real}, height: {real}, volume([diameter: {real}],
[height: {real}]): {real}]

PRIORITY [priority_level: integer]

NORMAL [stop_over: string]

PRIORITY LETTER 1

NORMAL_BOX 0

3.3 Thira ké va thé hién FPOB

FPOB mé rong chién luoc thira ké (inheritance strategy) trong POB cho cac phuong
thirc 16p. Véi mdi luge dd FPOB S = (C, 1, =, me, $, H ¢ mot lugc 46 $* = (¢, 1*,
=, me, {, f*) thira ké § chi khac § & phép gan kiéu v* va dinh nghia ham f* cla cac
phuong thirc 16p. Cu thé, véi mdi ¢ € ¢ t*(c) = [Py 1(d).Py, ..., Pk ©(dy).Pr] va f£(P)) =
Ja(Py), trong d6 Py, voi moi i = 1,..., k, twong Gng 1a tinh chat mirc cao nhét cia cac 16p
chad,, .., d,chac,va f;1a dién dich ham thu hep cua ftrén cac tinh chit cua l6p d.

Cho mot lugc do .S, mot thé hién FPOB trén § duoc dinh nghia nhu mét co s& déi
tuong phu hop véi cac kiéu dit liéu va chién luoc thira ké trén lugc dd nay. M6t thé hién

trén lugc d6 FPOB cho thiy dugc tinh trang, quan hé thura ké cia mot tip ddi tuong
trong FPOB. Thé hién cia co s& ddi tugng xac sudt mo dugc dinh nghia nhu sau.

Dinh nghia 3.3.1 Gid st § = (C, 1, =, me, £, f) 1a mot luge d6 FPOB va 0 1a mot tap
cac dinh danh d6i tuong, mot thé hién FPOB (FPOB-instance) trén § 1a mot cap (m, v),
trong do:
1.m: ¢ — 2°]a anh xa dat tuong Gng mbi 16p ¢ thudc ¢ véi mot tap con hitu han cua
tap O, sao cho m(c;)) N m(cr)) =D, Ver1#cr € C
2.v 1a anh xa dat tuong ing mdi o € n(C) voi mot gia tri bd x4c suit mo kiéu t(c) sao
cho o € n(c).
Vi du 3.3.1 Mot thé hién I = (m, v) trén lugc dd FPOB trong Vi du 4.3.1 duoc chi ra
trong Bang 3.3.1. Trong d6 m(PACKAGE) = {o0;}, T(PRIORITY LETTER) = {0,} va =(
NORMAL BOX ) = {03}.
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Bang 3.3.1: Anh xa gén gi4 tri v trong FPOB

oid v(oid)

0% [origin: ({Hanoi}, u, u), destination: ({Saigon}, u, u), time: ({24, 48, ..., 240}, u, u)]

02 [origin: ({Saigon}, u, u), destination: ({Hue}, u, u), length: ({30, 32}, 0.8u, 1.8u), width:
({22}, u, u), priority_level: ({1}, u, u), time: ({24, 48}, 0.9u, 1.2u), area: ({660, 704},
0.8u, 1.8u)]

03 [origin: ({Saigon}, u, u), destination: ({Hue}, u, u), length: ({40, 42}, 0.8u, 1.4u), width:
{253, u, u), height: ({about 25}, u, u), stop_over: ({Nhatrang, Quinhon}, 0.8u, 1.6u),
time: ({medium, long}, 0.8u, 1.6u), volume: {{about 25000, about 26250}, 0.8u, 1.4u)]

4. TRUY VAN TREN FPOB

Dé truy van thong tin trong co sé d6i tuong xac suat mo, cac phép toan dai s trén
FPOB nhu chon (selection), chzeu (projection) vv.., da dugc xay dung. Phéan nay gioi
thiéu phép chon va cac truy van thong qua phép chon Trudc hét, cac khai niém biéu
thic duong di, bidu thic chon va diéu kién chon 1an luot duoc md rong tu POB nhu
sau.

Pinh nghia 4.1 Gid st © = [P: Ty,..., P T] 12 mot kiéu bat ky. Biéu thic duong di
(path expression) duoc dinh nghia mét cach dé qui cho moi i tir 1 dén k nhu sau:

1. P, 12 mot biéu thirc duong di cho 1.

2. Néu /4, 13 mot bidu thire duong di cho 7, thi P;. A 13 mot bidu thie duong di cho 1.

Cac bidu thic chon mo trén FPOB, nhu 13 nhiing phat biéu cac rang budc trén cac

gia tri cia c4c tinh chit cudi cing trong cac biéu thirc duong di, dugc mé rong tir cac
biéu thirc chon trong POB bing cach sit dung cac quan hé hai ngdi trén cac tip mo nhu
dinh nghia dudi day.

DPinh nghia 4.2 Gia st S = (C, T, =, me, §, f) 1a mot luge d6 FPOB va X1a mot tap cac
bién d6i twong. Cac biéu thirc chon mo (fuzzy selection expression) dugc dinh nghia
mot cach dé qui va co6 mot trong cac dang sau:
l.x ec,trongdox € Xvac e C
2.x.10 v, trong d6 x € X, A1a mét biéu thirc duong di, 6 12 mot quan hé hai ngdi thude
{=# << C, €, —>}vavlamot gia tri.
3.x. M1 =@x. Ay, trong d6 x € X, A, va A, 14 hai biéu thirc dudng di phan biét va ® 1a mot
chién luoc héi xac suat két hop céac xéac suat dé x. A, = vy va x. 4, = v, sao cho v; = v,.
4. FEy ® E,, trong d6 E; va E; 1a cac biéu thirc chon trén cting mot bién ddi tuong, ® l1a
mot chién lugc héi xac sudt két hop cac xac suat dé £, va E, ding.
5.1 @ E,, trong d6 E; va E; 1a cac biéu thitc chon trén cung mot bién dbi tuong, @ la
mot chién luoc tuyén xac suét két hop cac xac suat dé E; va E, ding.
Trong FPOB, mdi diéu kién chon mé 13 su két hop logic ciia cac biéu thirc chon me
cung voi cac khoang xac suat cin duoc théa man nhu dinh nghia sau. i

Pinh nghia 4.3 Gia st S = (C, T, =, me, £, ) la mot lugc dd FPOB, cac diéu kién chon
mo (fuzzy selection condition) dugc dinh nghia mot cach dé qui nhu sau:
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1. Néu E 1a mét bidu thirc chon mo, L va U la cac s6 thyc trong khoang [0, 1], L < U
thi (E)[L, U] 1a mét diéu kién chon mo.

2. Néu ¢ va y la cac diéu kién chon mo trén cung mot bién d6i twong thi —d, ( A W),
(¢ v ) 1a cac diéu kién chon mo.

Vi du 4.3 Goi S la lugc dd ctia thé hién trong Vi du 3.3.1, thi “chon tAt ca cac 201 co thé
tich 1én hon 20,000 va duoc van chuyén trong thoi gian trung binh véi xac sut tir 0.3
dén 0.5” c6 thé duoc thuc hién béi diéu kién chon

(x.volume(x.length, x.width, x.height) > 20,000 ® x.time — medium)[0.3, 0.5].

Dinh nghia 4.4 Gia st © = [Py: 1y,..., Pr. 1] 1a mot kiéu bo, dién dich (interpretation)
ctia mét biéu thic duong di 4 dbi véi 1 theo gia tel v= [£q: vi,.... P Vi, biéu thi 1a v.A,
dugc dinh nghia dé qui nhu sau:

1.Néu A=P;thiv.i=v

2.Néu A= P;. A, trong d6 4; 1a mdt biéu thirc duong di cho T; thi v.A=v;. A,

Péi v6i FPOB, mbi biéu thirc chon md trong mot truy van 13 mot sy kién md c6 xac

suét. X4c suét cua cac biéu thirc chon, duoc két hop véi cac dbi tuong, co thé duoc do
bai dién dich cta né va duoc dinh nghia nhu sau.

Pinh nghia 4.5 Gia sa .S = (C, 1, =, me, , /) 1a mét luge @6 FPOB, I = (w, v) 1a mét
thé hién trén S, x 13 mét bién ddi twong va o € n(C). Dién dich xdc sudt (probabilistic
interpretation) cta cac biéu thirc chon mo theo S, I va o, duoc biéu thi boi probg,, 14
mot anh xa bo phan tur tip tt ca cac biéu thic chon m& dén tap tAt c4 cac khodng con
déng cua khoang [0, 1] va dugc dinh nghia d€ qui nhu sau:
1. probsi.(x € c) = [min(ext(c)(0)), max(ext(c)(0))].
2. probsio.(x. A 0 v) = [Zuer cdu) prob(u. A’ 0 v), min(l, Z,cr fu)prob(u.1’ 6 v))l,
trong d6 A=P.A’'vav(o).P={, a, p).
3. probsllro(x./h ~® x.ﬂz)
= [Zuer au) prob(uy. 11" = up. A), min(1, ey ). prob(ui. A1’ = uz. 12°))],
trong 46 ;= P1.4°, v(0).P1= (N, aa, Br), Aa= P22, v(0).Pa= V2, aa, ),
[aw), Bu)] = [ca(m1), Bi(u1)] ® [ea(u2), Lo(uz)], Vu = (w1, uz) € V'="V1xV2.
4_pl”0bS,I,0(E1 & Ez) :pI’ObS,IVO(El) ®p7‘0bS,[,o(E2).
S.probS,I,O(El @ E2) :pl”ObS,Iyo(E]) @probs,Lo(Ez).

V& truc giac, probg.(x € c) 1a khoang xac suat dé doi tuong o thudc vé 16p ¢ (Vi
luu v ext(c)(0) 1a xac sudt dé o thudc vé 16p ¢ nhu trong [5]); probsr.(x.P.A1’ 0 v) 1a
khoang xac sudt dé tinh chit P cua d6i tuong o c6 gia tri u sao cho u.1’ 0 v va
probso(x.P1.’ =g x.P5.2;") 12 khoang xé4c sudt dé tinh chat P; va P, clia o tuong tng
co gia tri uy va up sao cho uy. Ay ' = ux. 1.

Trén co sd cac khai niém da duoc gidt thi€u, su thda mén cac diéu kién chon va
phép chon trong FPOB duoc dinh nghfa nhu sau.

Dinh nghia 4.6 Gia st § = (C, T, =, me, §, f) 1a mdt luoc d6 FPOB, I = (m, v) la mot
thé hién trén S va o € 1(C). Sw théa mdn (satisfaction) cac diéu kién chon md cia o
theo dién dich x4c suét probs ;. dugc dinh nghia nhu sau:
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1. probs 1, F (E)[L, U] néu va chi néu probs; (E) < [L, U].

2. probg 1, F —¢ néu va chi néu probg = ¢ khong thoa.

3. probs . E & Ay néu va chi néu probs .= ¢ va probs,FE .
4. probs 1, ¢ v w néu va chi néu probs i, F ¢ hoac probs .= v

Dinh nghia 4.7 Gia st S = (C, t, =, me, {, ) 1a mot lugc d6 FPOB, I = (m, v) la mot
thé hién trén § va ¢ 12 mot diéu kién chon mo trén bién déi twong x. Phép chon trén T
theo ¢, duoc ky hiéu c4(I), 1 m6t thé hién I’ = (n’, v’) trén S, trong do:

1.7 (c) = {o € n(c)| probs .= ¢} va

2.V’ =v|m(C) (nghia la anh xa v thu hep trén 7’ (C)).

Vidu4.7Giasa I=(m, v) la thé hién trén luoc d6 S trong Vi du 3.3.1. Truy véan “chon
tat ca cac goi co thé tich 16n hon 20, 000 voi xac suét it nhat 12 0.7 va duoc van chuyén
trong thoi gian trung binh véi xac suit it nhit 14 0.3” c6 thé duoc thuc hién boi phép
chon

I’'=ocy()
v6i ¢ = (x.volume(x.length, x.width, x.height) > 20,000)[0.7, 1.0] A (x.time —
medium)[0.3, 1.0].
Vi probs 1 .,(x.volume(x.length, x.width, x height) > 20,000) = [0.8, 1.0] c [0.7, 1.0]
va probsie(x.time — medium) = [0.36, 0.66] < [0.3, 1.0] nén ddi tuong o3 duoc
chon. Khong con dbi tuong nao khac trong I thoa diéu kién chon d3 cho.

5. KET LUAN

Trong bai bao nay, ching t6i da gidi thiéu mo6 hinh co s& ddi tuong x4ac sudt mo
FPOB la m¢ rong mo hinh POB trong [4] voi tp mo va phuong thirc 16p ddi tuong. Mo
hinh nay di khéc phuc duoc cac han ché ctia mé hinh POB va cho phép truy van thong
tin khoéng chic chén, khong chinh xac phd blen trong thuc té. Ngoai phép chon, chung
t0i cling da xay dung tat ca cac phép toan dai sb khac trén FPOB va mot hé quan tri cho
FPOB nhu trong [6].

Trong cac budc tiép theo, chung toi sé hoan thién hé quan tri FPOB va phat trién
mot ngdn ngir cho nguoi sir dung. dau cudi (end-user), trong tu nhu OQL trong m6
hinh CSDL huéng déi tuong truyén thong dé biéu dién, xir ly, va truy van théng tin
khong chic chan, khong chinh xé4c trén FPOB.
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TOM TAT

Bai bdo nay gidi thiéu mét mé hinh co s¢ doi twong xdc sudt mo (FPOB) la mo rong
ctia mé hinh co s¢ doi twong xdc sudt (POB) véi hai dic tinh chinh: (1) cdc gia tri
khong chdc chin va khong chinh xdc cuia mot thugc tinh I0p (class attribute) dwoc biéu
dién béi mot khoang phdn bo xdc suat trén mot tdp cdc gid 1ri tdp mo; (2) cdc phuwong
thirc 16p (class method) véi cdc doi s6 va gid tri khong chic chdn va khong chinh xdc
duoc tich hop mot cdach hinh thirc vao mé hinh moi. Mot dién dich xdc sudt ctia cdc
quan hé trén cdc gid tri tdp mo va mot dai 6 cdc bo ba xdc sudt mo dwoc dé nghi dé
tinh todn xdc sudt ciia cdc quan hé tdp mo va cde gid tri cua cac tinh chdt doi tieong.

Sau dé, lwoe do va thé hién cia co sé doi tuong xdc sudt mo dwoc nghién cuu va dinh

nghia mgt cdch hinh thicc dé hé tro truy van thong tin khong chdc chin, khomg chinh

xdc trén FPOB.

SUMMARY

This paper introduces a fuzzy and probabilistic object base model (FPOB) that
extends the probabilistic object base model (POB) with two key features: (1) uncertain
and imprecise attribute values are represented as probability distributions on a set of
SJuzzy set values; (2) class methods with uncertain and imprecise input and output
arguments are formally integrated into the new model. A probabilistic interpretation of
relations on fuzzy set values and a fuzzy probabilistic triple algebra are proposed to
compute probability degrees of fuzzy set relations and values of object properties. Then,
Jfuzzy-probabilistic object base schemas and instances are formally researched and
defined to support queries with the imprecise and uncertain information on FPOB.
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