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Tém tit. Bai bao nay dé xudt cac phuong phap x& 1i truy vAn md thong qua hudng tiép can
DSGT. Bing cic phuong phap xit 1i khdc nhau nhu xdc dinh gia tri chan i, dya trén co s6
d6 chiing tdi xay dung bd truy vin md cho cdc trudng hop xi 1i don diéu kién va da diéu
kién, két qua dudc kiém chiing thong qua luge dd co s& dit liéu hudng dbi tuong md.

Tir khéa: DSGT,Gi4 tri chan 1i, Pon diéu kién, Pa diéu kién, truy vin mo

1. Mo dau

Ngbon ngit truy van trong CSDL md dugc cic tac gia quan tim nghién ctiu va da cé nhiéu
két qua. Truy van theo cdch tiép can 1i thuyét tap md [3, 8], truy van theo céch tiép cin quan hé
tuong tu [1], truy vAn theo huéng tiép can DSGT [2]. Hau hét, cic tic gia déu xdy dung ngdn ngi
truy van vdi mong mudn thao tac mém déo, “chinh xac” véi dif liéu mo bang cich tip trung xay
dung cac ham thudc, tif d6 tiy theo ngit nghia clia dit liéu dé& chon cic ngudng phi hop khi thao
tac dir liéu.

Tuy nhién, m&i ngdn ngi truy van chi phit hgp v6i mot mo hinh CSDL mo cu thé ma khong
c6 ngdn ngi nao tong quat cho cic md hinh. Chang han, d6i véi ngon ngit truy véan trén mo hinh
CSDL md theo céch tiép can tip md, viéc x4c dinh gia tri chan 1i ctia diéu kién md trong truy van
thuong 13 khé khin va két qué cla truy vAn phu thudc nhiéu vao viéc xay dung cic ham thudc.

Dua trén mo hinh da dudc dé xuit [2] d6, ching tdi tiép tuc nghién ctiu mot s6 phuong phap
méi xit Ii truy van hudng dbi tugng md va xem xét viéc dua diéu kién loc vao trong cau truy van
nhiam lam cho thao tac tim kiém di liéu trén md hinh niy dudc mém déo va phit hgp véi thuc té.

Bai bdo gdm 5 phan. Phan 2 gidi thiéu md hinh CSDL huéng d6i tugng md va dai s6 gia td,
phan 3 khai quat 16p md trong co sé dif liéu HPT md, phan 4 trinh bay cdc phuong phap xt 1i truy
van trong CSDL huéng d6i tugng md, phan 5 phuong phap truy vin dit liéu md va phan 6 ddnh
gia hiéu nang.
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2. No6i dung nghién ciru
2.1. M hinh co s6 dit liéu huéng déi tweng mo dua trén dai so gia ti

Mot md hinh dit liéu hudng dbi tugng md dudc dinh nghia nhu mot mé rong md hinh di
liéu huéng ddi tugng rd bing cach thay thé cic ddi tugng béi cac dbi tugng md, cac 16p béi cac
16p ddi tugng md va cac két hop bdi cac két hop md trén luge dd6 CSDL HPT.

Mot hudng tiép can méi d€ xay dung mo hinh co sé dit liéu hudng ddi tugng véi thong tin
md d6 1a dua trén dai s6 gia ti (DSGT), mot mo hinh todn hoc vé ciu triic thi ty ngif nghia cta
mién gi4 tri cia bién ngdn ngit [2, 4].

Xét mot luge d6 CSDL hudng dbi tugng md trén mién vii tru U = {C A1,C A2, ..., Can}.
MBbi thudc tinh Ai dugc gan véi mot mién tri thudc tinh, ki hidu 1a Dom(CA1), trong d6 mot sb
thuoc tinh cho phép nhan céc gid tri ngdn ngit trong luu trif hay trong cic ciu truy vn va dudc goi
la thudc tinh m3. Céc thudc tinh con lai duge goi 1a thudc tinh kinh dién. Thudc tinh kinh dién Ai
dugc gfm véi mot mién gid tri kinh dién, ki hiéu 1a D 4. Thudc tinh mS Ai s€ dugc gén mot mién
gid tri kinh dién D 4; va mot mién gid tri ngdn ngit LD 4; hay 1a tap cdc phan tit cia mot DSGT.
Xem gi4 tri ngon ngit nhu 12 mot phan ti ciia DSGT. PE bio dam tinh nhit quan trong xt 1i ngit
nghia dit lidu trén co s6 thong nhit kiéu dit liéu ctia thudc tinh md, mdi thudc tinh md sé dude gin
v6i mot anh xa dinh lugng ngti nghia BDSGT.

Theo cach tiép can nay gi tri ngdn ngit 12 dif liéu, khong phai 12 nhan clia céac tip md biéu
dién ngit nghia ctia gid tri ngdn ngit va uu diém co ban cta né 1a viéc cho phép tim kiém, danh
gid ngit nghia clia thong tin khong chic chan chi bing céc thao tac dif liéu kinh dién thuong dung
va do d6 bao ddm tinh thudn nhit ctia kiéu dit liéu trong xi 1i ngit nghia ctia ching. Vi tit ca
cac thudc tinh c6 mién tri chiia gid tri s6 trong CSDL déu tuyén tinh, nén mdt cach tu nhién ta
gia thiét DSGT dudc st dung 1a DSGT tuyén tinh, do d6 tip H+ va H— la tap sap thi tu tuyén
tinh. Nhu vay, cho X = (X, G, H, <) v6i G = {0,c—,W,c+,1}, H = H — UH+ véi gia thiét
H— = {hl,h2,..,hp}, H+ = {h —1,..,h —q}, h1 > h2 > .. > hpvah -1 < .. <
h — q la ddy cic gia tii. Cho mot PSGT tuyén tinh day di AX = (X,G, H,Y,®, <), trong d6
Dom(X) = X 1a mién cic gid tri ngén ngii clia thudc tinh ngdn ngit X dugc sinh tif tap cdc phan
td sinh G = {0, c—, W, ¢+, 1} bing viéc tic dong cic gia tli trong tap H, > va ® 1a hai phép tinh
vGi ngit nghia la can trén ding va can dudi dung cia tdp H(x), tic 1a Y | x = supremumH (z) va
®x = infimumH (r), quan hé < 1a quan hé sip thi ty tuyén tinh trén X cam sinh tif ngit nghia
ctia ngdn ngtl.

2.2. Ldp mo trong co s¢ dif liéu hudng doi twong mo

Dua vao céc thao luan trén, ching ta thiy ring cac 16p trong CSDL huéng dbi tugng md c6
thé md. Theo d6, trong CSDL huéng dbi tugng md, mot ddi tuong thude Z thude mot 16p tly theo
muc k va mot 16p 1a 16p con ctia mot 16p khdc ciing theo miic k (k+). Trong CSDL huéng dbi
tugng, mot 16p dudc dinh nghia bao gdm mbi quan hé ké thira, thudc tinh va phuong thiic. D& xac
dinh mot 16p md, can bd sung mot sd dinh nghia méi. Khi khai bao mbi quan hé ké thira cn chi ra
muc ma I6p nay 1a 16p con ctia 16p cha, trong dinh nghia ctia mot 16p md, cac thudc tinh md c6 thé
dudgc chi ra mot cach 16 rang. Vé mit hinh thiic, dinh nghia ctia mot 16p mo dugc thé hién nhu sau:
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CLASS tén 16p
INHERITES
tén 16p cha thit 1 WITH LEVEL OF muic_1

tén 16p cha thii n WITH LEVEL OF muc_n
ATTRIBUTES
tén thuoc tinh thi 1: [FUZZY] DOMAIN dom_1: TYPE OF kiéu_1

tén thudc tinh thit m: [FUZZY] DOMAIN dom_m: TYPE OF kiéu_m
METHODS ...

END

Déi v6i cac thudc tinh khdng phéi 1a thudc tinh md, cic kiéu dit liéu bao gdm cic loai don
gian nhu sb nguyén, thuc, logic, chudi, va céc loai phiic tap nhu kiéu tip hop va kiéu d6i tuong.
Déi véi thude tinh md, cac kiéu dit liéu 13 ki€u mo dua trén céac kiéu dif liéu don gian hoic phiic
tap, cho phép biéu dién thong tin khong chinh xac [10].
2.3. Ngon ngif truy van trong co sé dit liéu huwéng doi twong mo
2.3.1. Truy van dit liéu mo

Viéc xdc dinh gi4 tri chan 1i cia diéu kién mo trong truy van thuong 13 khé khin va két qua
clia truy van phu thudc nhiéu vao viéc xdy dung cac ham thudc. Néu chiing ta xem mién tri clia
thudc tinh md 1a mot DSGT thi viéc xdy dung ngdn ngit truy van trén md hinh CSDL HPT mo dé
phil hop véi ngit nghia m&i 1a can thiét cho viéc thao tac va tim kiém dif liéu, gid tri chan 1f ctia
diéu kién md trong cau truy van dugc xdc dinh don gian va hiéu qui. VAn d&& quan tim & day 1a
mot ngdn ngit dude dé xuét dung d€ truy vén dif liéu trong mo hinh CSDL HPT md da dudc xay
dung trong phan 4.1. Do dé, trudc tién phéi di xdy dung cic thuit toan xic dinh gia tri chan 1i clia
diéu kién mS d€ 1am co s6 khi truy van dit liéu, tiép dén dp dung cdc thuat todn vira xay dung dé
thuc hién truy vén.

2.3.2. Cau lénh Select

SELECT <danh sich thudc tinh>

FROM <Lé6pl WITH miic_k1, ..., Lép m WITH mitc_km>

WHERE <diéu_kién_truy_vin WITH mifc_k>

Trong d6, <diéu kién truy vin> 1a mot diéu kién md hoic lién két cac diéu kién mo c6 st
dung cac phép todn tuyén va hoi, k 1a sb nguyén duong.
2.3.3. Thuét toan xic dinh gia tri chan Ii cia diéu kién mo

Thuét toan 1. Xac dinh gid tri chan li ca don diéu kién md véi phép todn 6

Vao: Lop C cing vé6i céc thudc tinh {A;, As, ..., A,}, tap céc dbi tugng thudc 16p C:
{0ii=1,....,m}

Diéu kién Ai 6§ fvalue, véi fvalue 14 gid tri md va A; 1 thudc tinh md C tinh don diéu,
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0e{=k #k <k >k}
Ra: V6i moi t € O thod man diéu kién ¢[A;]6 fvalue
Phuong phap
Begin
foreacht € O do
if t[A;] € Da; then t[A;] = ®4(f(t[A;])) // Xay dung cac P dua vao do dai céc tir.
k=1
while £ < p do
begin
pPk=2a
foreacht € O do
if |t[A;]| = k then P¥ = P* U {I(t[A;])}
k=k+1
end
if 6 1a phép toan = k then
begin
k=p
while £ > 0 do
begin
for each A¥ € P* do
begin
if (I(t[4;]) € A* and I(fvalue) C AF) then
(t[A;] = k fvalue) = 1
exit
end
k=k—1
end
end
else
begin
k=1
while £ < p do
begin
for each A* € P* do
begin
Case 6 of
#k: if I(t[A;]) ¢ AF or I(fvalue) ¢ AF then (t[A;]0 fvalue) = 1
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< k:if (t[A;] # k fvalue) and v(t[4;]) < v (fvalue) then (¢[A;]0 fvalue) = 1
> ke if (t[A;] # k fvalue) and v(t[A;]) > v (fvalue) then (t[A;]6 fvalue) = 1

exit
end
end
k=k+1
end
end

Trong trudng hop da diéu kién md véi phép todn 6, khong mat tinh tong quat, gia st diéu
kién md c6 dang Ai 0 fvalue; ¢ Aj 01 fvaluej, v6i fvalue;, fvalue; 1a gid tri mo, Ai, Aj 1a
thudc tinh md c6 tinh don diéu; 6, 6, € {= k,# k,< k,> k} va ¢ la phép toan and hoac or.
Mubn xic dinh gid tri chan 1f trong trudng hop nay, trude hét cac diéu kién Ai 0 fvalue; va Aj 01
fvalue; dude xac dinh dya vao Thuét toan 1, tiép theo tuy thudc vao ¢ 1a phép todn and hay or dé
két hop céc gid tri chan li vita xdc dinh. Do d6, Thuat todn xdc dinh gi4 tri chan 1i clia da diéu kién
md dudc trinh bay chi tiét:

Thuat toan 2. Xac dinh gid tri chan 1i cla da diéu kién md vé6i phép todn 6.

Vao: Ldp C cung véi cdc thudc tinh {Aq, A, ..., A}, tap céc dbi tugng thuode 16p C:
{0i,i=1,...,m}

Diéu kién Ai 6 fvalue; ¢ Aj 0, fvalue;.

Ra: V6i moi t €0i thod man diéu kién (t[A;]0 fvalue; ¢ t[A;]101 fvalue;).

Phwong phap.

Begin

for each t € O do
begin
if t[A;] € Da; then t[A;] = @5 (f(¢[Ai]))
if ¢[A;] € Dy then t[4;] = (£ (t[4,)))
end
/I Xay dung cac Pffi va Pffj dua vao do dai cac tir
k=1
while £ < p do
begin
Pk, =0; P§; = 0;
for each t € O do
begin
if [t[A4;]| = k then PE = PE U {I(t[A;])}
if [t[A;]| = k then P{; = P U{I(t[A;])
end
k=k+1

}
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end
foreach t € O do
begin
if ((t[A;]60 fvalue;) = 1) and ((t[A;]01 fvalue;) = 1) then ((¢[A;]0 fvalue;) and

(t[A;]01 fvaluej)) =1

if (t[A;]0 fvalue;) =1) or (t[A;]61 fvalue;) = 1) then ((t[A;]0 fvalue;) or (t[A;]61

fvaluej)) =1

end
end
Thuat toan 3. Thuc hién truy vin FOQL md trong trudng hop don diéu kién.
Vao: Ldp C cung véi cdc thudc tinh {Aq, A, ..., A}, tap cdc dbi tugng thude 16p C:

{0i,i=1,...,m}.

Cau truy van dang select ... from. ... O where A; 0 (Ai) fvalue.

Ra: Quan hé O,.csy¢ théa man v6i moi t € O,y ta ¢ t[A;]6 (Ai) fvalue.

Phuong phap

Begin

Cho Ga; = {O,c— Ai,W,c+ Ai, 1}, Hy; = H}, UH .

Trong d6 Hj{i = {h1,h2}, H,, = {h3,hd}, v6i hy < hy va hg > h4. Chon d9 do tinh mo

cho céc phan ti sinh va gia ti.
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D 4; = [minAi, maxAi], v6i minAi, maxAi: gia tri nh6 nhét va 16n nhat mién tri Ai.
LDAj = HAi(C+) U HAZ'(C_).
Oresuit = 0.
k=1
While & < p do // mic tuong tu 16n nhit k& = p
begin
Xay dung cac khoang tuong tu muc k: S4;(x1), Saj(x2),...,S4(xm)
k=k+1
end
if fvalue € S(z;) then Qg (fvalue) = S(x;)
foreach t € O do
if t{A;] € LD 4; then Xac dinh lan cin muc k cta t[A;] la Qi (t[A;]) = S(z)
for each ¢t € O do
if 6 1a phép = k then
begin
if t[A4;] € Qy (fvalue) then O, esyit = Opesuir Ut
elseif Qi (t[A;]) = Q (fvalue) then Oyesuit = Opesuir Ut
end

else
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begin
Case 0 of
# k:if Qp(t[A;]) # Qi (fvalue) then Opesuit = Oresutr Ut
< k:if Qi (t[As]) < Qi (fvalue) then O,esyit = Oresuir Ut
> kuif Qi (t[As]) > Qp (fvalue) then O,esyit = Oresur Ut
end
return O,.cgyit

end.

Trong trudng hop da diéu kién md, mudn xdc dinh gid tri chan 1i truéc hét cic diéu kién Ai
0(Ai) fvalue; va Aj 01(Aj) fvalue; dude xac dinh dya vao Thuét toan 3, tiép theo tuy thudc vio
¢ 1a phép todn and hay or dé€ két hop cic gid tri chan 1i vita x4c dinh. Do d6, Thuat toan dudgc xay
dung chi tiét nhu sau:

Thuat toan 4. Thuc hién truy vin FOQL md trong trudng hop da diéu kién.

Vao: Lép C cung véi céc thude tinh {Ay, Ay, ..., A,}, tap cac dbi tugng thude 16p C:
{0i,i=1,...,m}.

Cau truy van dang select ... from O where Ai §(Ai) fvalue; ¢ Aj 61(Aj) fvalue;, trong
dé ( 1a phép toan and hodc or.

Ra: D6i tugng O, ¢s1¢ thda man v6i moi t € Oyesur ta €6 t[A;]0 (Ai) fvalue; ¢ t[A;]601(Aj)
fvalue;.

Phuong phap

Begin

Cho Ga; = {0,C,, W,C},, 1}, Ha; = H, U H ..

Trong do HXZ. = {h1,h2},H,, = {h3,h4}, v6i hy < hy va hg > hy.

Chon d6 do tinh md cho cac phan ti sinh va gia ti.

Cho Ga4j = {0,Cy;,W,C};,1}, Haj = H}; U Hy.

Trong dé Hjj = {h1,h2}, Hy; = {h3,h4}, v6i hi < ha va hg > hy.

Chon d6 do tinh md cho cac phan ti sinh va gia ti.

Dyj = [min Ai, max Ad], v6i min Ai, max Ai: gid tri nhd nhat va 16n nhit mién tri 4;.

D4; = [min Aj, max Aj], v6i min Aj, max Aj: gid tri nhd nhét va 16n nhat mién tri A;.

LDaj = Hai(C};) U Hai(Cyy).

LDaj = Haj(Cy;) U Haj(Cyy).

Oresutt = 0.

// Phan hoach D 4; va D 4; thanh céc khodng tuong tu muic k.

k=1

While k£ < p do

begin

Xay dung cac khoang tuong tu mic k : S4;(x1), Saj(x2), ...,54(Tm)

Xay dung céac khodng tuong tu muc & : S4;(y1), Saj(W2), .. ..54;(Ym)
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k=k+1
end

// X4ac dinh 1an can mic k cta fvalue; va fvalue;
if fvalue; € Saj(z;) then Qy (fvalue;) = Saj(x;)
if fvalue; € S4;(y;) then Qi (fvalue;) = Sa;(y;)
//Duyét cic dbi tuong trong O d€ tim cic thudc tinh théa man diéu kién

t[A;] 0 (AQ) fvalue; ¢

t[A;] = 01(Aj) fvalue;

// Truong hop ¢ 1a phép todn and
for each t € O do

if {(t[A;]0(Ai) fvalue;) =1} and {(t[A;]61 (A)) fvaluej) =1} then Opesyir = Oresuir Ut
if {(t[A;]0(Ai) fvalue;) =1} or {(t[A;]01(Aj) fvalue;) = 1} then Opesuit = Opesuir Ut
Return O,y

End.

2.4. Phuong phap truy van dit liéu mo

Céc ngdn ngii truy van trong mo6 hinh CSDL HPT dudgc nhiéu tic gid quan tAm nghién ctiu
va mé rong trong md hinh CSDL HPT md nhu: dai s6 quan hé md, ngdn ngit FOQL. Vi thé, tuong
tu trong CSDL HDT, céu tric cda cau 1énh FOQL trong CSDL HPT md dudc xem xét nhu trong
muc trén. Nhu vay, ciu 1énh FOQL trong CSDL HPT md ¢6 thé dudc tdng quat hod sau: (1): Thuc
hién phép tich Descartes giifa cic quan hé tham gia truy van. (2): X4c dinh gia tri chan Ii ctia cdc
diéu kién md (St dung thuat todn 1 - 4) va lién két cac gid tri chan 1i viia x4c dinh. (3): Chon cic
bd dit liéu thoa man budc (2). Do d6, van d& quan trong ctia cau 1énh FOQL trong CSDL HPT mdo

chinh 13 x4c dinh gia tri chan li ctia diéu kién mo va lién két cc gid tri chan 1i d6.

Vi du 1. Cho mét 16p "nhén vién": nhu sau:
Class NhanVien{

Oid: allID

Ho tén: string;

Stc khoe: string;
Tudi: [fuzzy] domain [18.. 60]: int
luong: [fuzzy] domain [0..7,5]: float

}

Nhu vy tap cac dbi tugng thudc 16p NhanVien: {Oi, i=SOCM, HOTEN, TUOI, LUONG}.
Va dbi tuong Luong_tuoi dudc xic dinh nhu sau:

Bdng 1. Cho cdc dbi twong ciia Idp “Nhdn vién”

Oid SOCM HOTEN TUOI LUONG
1 12345 Pham Trong 31 2.800.000
2 23456 Nguyén Vin A 85 Cao
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3 34567 Tran Tién 32 2.000.000
4 45678 Vi Hoang 45 500.000
5 56789 An Thuyén 41 rit cao
6 67890 Thuin Yén 61 thip

7 78912 Vian Cao 59 it cao

8 89123 Thanh Tung 75 2.500.000
9 90123 Nguyén Cudng 25 kh4 thip

Tim nhiing can b c¢6 TUOI =1 kha nang tré va LUONG =1 cao, st dung thuit toan 4.3
ta co:

(a). Xét XTuoi = ( XTuoi, GTuoi, HTuoi, <) 1la BSGT, vé6i GTuoi = {tré, gia}, H+Tuoi =
{rat, hon}, H-Tuoi = {kh4 niing, it}, v6i rit > hon va it > kha niing. Wtuoi = 0.4, fm(tré) = 0.4,
fm(gia) = 0.6, fm(rit) = 0.3, fm(hon) = 0.15, fm(kha ning) = 0.25, fm(it) = 0.3. Ta cé fm(rit
tré) = 0.12, fm(hon tré) = 0.06, fm(it tré) = 0.12, fm(kha ning tréd) = 0.1. Vi rit tré < hon tré < tré
< kha niing tré < it tré nén I(rit tré) = [0,0.12], I(hon tré) = [0.12,0.18], I(kha ning tré) = [0.18,0.3],
1(it tré) = [0.3,0.4].

Néu chon ¢1= 100 € Xtuoi khi d6 f(31) = 0.31. Vi 0.31€I(it tré) nén $2(0.31) = it tré.

Xic dinh diéu kién (TUOI =1 ¢6 thé tré ) = 1. Vi v(it tré) € I(tré) va v( c6 thé tré) € I(trd)
nén ta co (it tré =1 c6 thé tré ) = 1, (c6 thé tré =2 c6 thé tré) = 1, nén suy ra (c6 thé tré =1 cb thé
tré) = 1.

(b). Xét XLuong = (Xluong, Gluong, Hluong, <) la BSGT, véi Gluong = {cao, thﬁp},
H+luong = {rat, hon}, H-luong = {kha niing, it}, rit > hon va it > kha ning.

Wluong = 0.6, fm(thap) = 0.6, fm(cao) = 0.4, fm(rat) = 0.25, fm(kha) = 0.25, fm(kha
ning) = 0.25, fm(it) = 0.25. Tacé fm(rit thip) = 0.15, fm(hon thip) = 0.15, fm(it thip) = 0.15,
fm(kha ning thip) = 0.15. Vi rt thip < hon thip < thip < kha niing thip < it thip nén I(rit thip)
= [0,0.15], I(hon thép) = [0.15,0.3], I(kha ning thip) = [0.3,0.45], I(it thip) = [0.45,0.6].

Ta c6 fm(rt cao) = 0.1, fm(kha cao) = 0.1, fm(it cao) = 0.1, fm(kha nang cao) = 0.1.
Vi it cao < kha niing cao < cao < hon cao < rét cao nén I(it cao) = [0.6,0.7], I(kh4 ning cao)
= [0.7,0.8], I(hon cao) = [0.8,0.9], I(rit cao) = [0.9,1]. Néu chon 12 = rit rit cao € Xluong va
1=3.000.000, ta c6 v(rat rit cao) = 0.985, khi d6 £(2.800.000) = 0.92 va f (2.000.000) = 0.65
nén ®2(0.92) = rat cao va $2(0.65) = it cao.

Xéc dinh diéu kién (LUONG =1 cao) = 1. Vi v(rat cao) € I(cao) va v(it cao) € I(cao) nén
ta c6 (rit cao =1 cao) = 1 va (it cao =1 cao) = 1.

Nhu vy, cau truy vAn SQL md: select * from Luong_tuoi where (TUOI =1 ¢6 thé tré) and
(LUONG =1 cao) sé cho két qua sau:

Bdng 2. Két qud thuc hién truy vin ""Nhdn vién tuéi cé thé'tré va luong cao''

Oid SOCM HOTEN TUOI LUONG
12345 Pham Trong 31 2.800.000
3 34567 Tran Tién 32 2.000.000
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2.5. PDanh gia

DE cung cip so bd vé danh gia hiéu suét thuc hién xit 1i truy van da dugc dé xuét dua trén
dai sb d6i tugng ma [14]. Chiing tdi dinh nghia bo ba cau truy van xit Ii ménh dé diéu kién trich
loc dit liéu cho hai trudng hop don diéu kién, da diéu kién va thuc hién ching véi dit liéu c6 kich
thu6c khac nhau. Tép dif liéu rating_final.csv st dung cho viéc d4nh gia c6 tham chiéu dén web
site UCL.

Cau truy van thi nhit xt 1i trich loc dit liéu cho trudng hop don diéu kién. Yéu cau bd mdy
Xt 1i truy van tra lai tit ca cdc ddnh gia cudi cling c6 lai xép hang 1a kha t6t. Nhu vdy cau truy van
dudc viét nhu sau.

select * from rating_final where (RATING =kh4 t6t THOLD 7 )

Cau truy vAn thi hai xt 1i trich loc dif liéu cho trudng hop don diéu kién. Yéu cau bd mdy
Xt 1i truy vén tra lai tt ci cdc d4nh gid cubi cing c6 loai xép hang Am thuc 1a rit t6t. Nhu vy cu
truy van dugc viét nhu sau.

select * from rating_final where (FOOD_RATING = rat tbt THOLD 9)

Cau truy van thi ba xit 1i trich loc dif liéu cho truong hop don diéu kién. Yéu cau bo may
Xt li truy vAn tra lai tAt ca cac ddnh gid cudi cling c6 lai xép hang 12 kha t6t va xép hang 4m thuc
12 rat tot. Nhu vy cau truy van dudc viét nhu sau.

select * from rating_final where (RATING = kha tot THOLD 7 and
SERVICE_RATING=rat t6t THOLD 9)

banh gia hiéu nang

1,000,000
g 100,000
= 10,000
Ra 1,000
oo
5 100
= 10
1 ==@==RATING
10
10 0 1 10 FOOD_RATING
KB M M
KB SERVICE_RATING
==@==RATING 15.625 62.5 515.625486.66

FOOD_RATING 15.625 93.75 1171.843391
SERVICE_RATING 15.625 333 5625 396199
Kich thudc cla tap dit liéu

Hinh 1. Hiéu sudt truy vin

Ba cau truy van dudc thuc hién dbi véi bdn bo dit liéu kich thuéc khac nhau. Truy van thi
nhét xi 1i trén file c6 dung luong 1a 10KB va chita 56 dbi tuong; thi hai file c6 dung lugng file
khoang 100KB va chita 596 dbi tugng; thif ba file c6 dung luong vao khoang 1MB chita 6052 d6i
tuong; thy tu file c6 dung lugng vao khoédng 10MB va chia 60.972 ddi tugng. Kiém thi danh gid
hi€u nang dugc thuc hién trén mdt mdy tinh intel(R) Core(TM) i3 CPU M 370 @ 2.40GHz, bd
nhé RAM 512MB chay Windows 7.
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Phutong phdp xit li truy vdn da diéu kién trong co sé dit liéu hudng ddi tuong mo dya trén ngit nghia...

Thi nghiém tuong tu da dudc thuc hién bang cach st dung dai sb gia i, két qua dat dugc
khang dinh ring hiéu suét ctia phuong phap nay la rit tt. Nhu mét vi du, ching t6i danh gia truy
vén theo huéng tiép can DSGT tit biéu dd dudng céc két qua truy vén thé hién trong hinh 2. Trong
trudng hop nay, do hoa cho thiy mot su gia ting thdi gian tuyén tinh d6i véi cac kich thudc dif liéu
khac nhau.

20000
15000
10000

=14 H &

o -Ei = |
1000 2000 3000 2000 SO00 €000 /000 8UL0O0
Hinh 2.

3. Kétluan

Trong bai bdo nay chiing toi dé xuit mot hudng tiép can méi vé phuong phap xit 1i truy van
trong co s& dif liéu hudng d6i tuong ma theo céch tiép can DPSGT. Dua trén md hinh co s dit liéu
huéng dbi tuong mo PSGT da dudc dé xuit, tir d6, xay dung cac thuit toan xic dinh gid tri chan
Ii ctia diéu kién md cho truy van van dit liéu. Tiép theo, ching tdi dé xuit phuong phap xi i truy
vén cho diéu kién loc thdng qua thudt todn xit 1i don diéu kién va da diéu kién dua trén thuit todn
xéc dinh gid tri chan 1i. Cubi cung, 4p dung cic thuit todn vira xay dung dé thuc hién truy van.
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ABSTRACT

Method of multi-condition query processing in a fuzzy oriented object database
based on a Hedge algebra-HA approach

In this paper the author proposes the use of the fuzzy query method when processing with a

Hedge Algebra-HA approach. Different processing methods are used to determine truth value on
which we build fuzzy queries for single and multiple condition cases for processing, with proven
results obtained with a fuzzy object oriented database schema.
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