TAP CHI KHOA HOC, Pai hoc Hué, S6 58, 2010

MOT PHUONG PHAP XU LY TRUY VAN CON TRONG CO SO DU LIEU MO
THEO CACH TIEP CAN PAI SO GIA TU

Nguyén Céng Hao
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TOM TAT

Trong bai bdo nay, ching t6i gidi thiéu ngén ngir truy vin con dé thao tac dir liéu trong
mo hinh co so dir liéu mo theo cach tié;D can dai sé gia tir. Ngon ngir thao tac dir liéu dwoc de
xudt phit hop véi mé hinh co so div liéu mo theo cdch tiép cin méi. Cdac phicong phdp bién doi

truy van con thanh truy van twong vmg ciing dwoc dé xudt trong bai bdo nay.

1. Mé dau

Véi nhitng wu diém cua cdu trac dai sé gia tt (DSGT), cac tac gia di xdy dung
mo hinh co s¢ dir liéu (CSDL) mo dwa trén cach tiép can cua dai sd gia tir va ngdn ngit
dé truy van dir lidu trén mo hinh d6 [1-4]. Trong d6, ngit nghia ngoén ngir dwoc lugng
hoa bang cac anh xa dinh luong ctia DSGT. Theo cach tiép can nay, ngit nghia ngdn ngir
c6 thé biéu thi bang mot lan can cac khoang duoc xac dinh boi do do tinh mo cia cac
gia tri ngdn ngit cia mot thudc tinh vi vai tro 1a bién ngon ngit. Truy van con 13 mot
dang truy van thuong gip trong viée xtr 1y, tim kiém dit liéu trong mé hinh CSDLva da
c6 mot s6 cong trinh nghién ctru van dé nay theo cach tiép can 1y thuyét tap mo [6-8]
nhung con nhiéu han ché. Tuy nhién, nghién ctru dang truy van nay dbi véi cach tiép
can DSGT 14 van dé méi. Vi vay, ndi dung bai bao tip trung nghién ctiru dang truy van
nay va tmg dung cua no.

Trudc tién, mot sé khai niém co ban vé DSGT va CSDL mo sé& dugc trinh bay
ngan gon muc 2. Trong muc 3, s& trinh bay mot cach xt 1y truy van con trong CSDL md
theo cach tiép can DSGT.
2. Mot s6 khai niém co sé

Cho mot DSGT tuyén tinh day du _4x= (X, G, H, 2, @, <), trong d6 Dom(X) =X
12 mién cac gia tri ngdn ngit ctia thudc tinh ngdn ngir X duoc sinh tu do tir tap cac phan
tr sinh G = {I, ¢", W, ¢, 0} bang viéc tic dong tu do cic phép toan mot ngdi trong tap
H, Y va @ la hai phép tinh véi ngit nghia 1a can trén dung va can dudi ding cua tap
H(x), tic 13 Zx = supremum H(x) and @x = infimum H(x), trong d6 H(x) 14 tip cac phan
tir sinh ra tir x, con quan hé < 1a quan hé sp thir tu tuyén tinh trén X cam sinh tir ngir
nghia ctia ngdn ngir. Vi du, néu ta c6 thudc tinh Luong 13 “Tdng luong ciia can bo trong
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mot thang nao d6”, thi Dom(Luong) = {high, low, very high, more high, possibly high,
very low, possibly low, less low,...}, G = {1, high, W, low, 0}, H = {very, more, possibly,
less} va < mot quan hé thur tu cam sinh tir nglr nghia cta cac tir trong Dom(Luong),
chang han ta c6 very high > high, more high > high, possibly high < high, less high <
high, ...

Cho tap cac gia tt H=H UH ", trong 46 H' = {hy,..., hy} va H = {h, ..., h,},
vo1 hi<..<h,vah;<..<hg trongdop,q>l.

Ky hiéu fim: X — [0,1] 1a d do tinh mo cua DSGT 42X Khi do,

Pinh nghia 2.1. Vi mdi xeX, do dai cua x dugce ky hiéu [x| va xac dinh nhu
sau:

(1) Néux=c" hodc x= ¢ thi x| = 1.
(2) Néux=hx"thi|x|=1+|x’|, v6imoi h € H.

Ménh dé 2.1. D6 do tinh mo fm va do do tinh mo cua gia tr w(h), Vh € H, cb
céc tinh chat sau:

(1) fm(hx) = w(h)fim(x), Vx € X
2) fm(c?) +fm(c) =1
3) mesp’#ofm(hic) = fin(c), trong dé c € {c”, c'}

(4) Z—qﬁiﬁp,iiofm(hix) = fm(X), X € X

(5) Yfuh):—g<i<-ly=a va Y {u(h):1<i<p}=p, trongdo o, f>0va a +

2.1. Khodng mo

Gia str thudc tinh X c¢6 mién tham chiéu thuc 1a khoang [a, b]. DPé chuén hoa,
nhd mot phép bién ddi tuyén tinh, ta gia thiét moi mién nhu vay déu la khoang [0, 1].
Khi do, tinh chét (2) trong ménh dé 2.1 cho phép ta xdy dung hai khoang m& cia hai
khai niém nguyén thuy ¢~ va ¢, ky hiéu la I(¢") va I(c") véi d6 dai tuwong tng 1a fin(c")
va fin(c") sao cho chung tao thanh mgt phdn hoach ciia mién tham chiéu [0, 1] va I(c))
va I(c") 1a dong bién v6i ¢ va ¢’ tirc 1a ¢ < ¢ kéo theo I(¢)) < I(c").

Pinh nghia 2.2. (ham PN-dau Sgn): Sgn : X — {-1, 0, 1} 1a ham d4u duoc xac
dinh nhu sau, 6 day 4, h € H,vac € {c’, c+}:

(1) Sgn(c?) =-1, Sgn(c") =+1
(2) Sgn(h'hx)= 0, néu h’hx = hx, con nguoc lai ta c6

Sgn(h'hx) = —Sgn(hx), néu h’hx # hx va h'1a am tinh d6i v6i A (hodc ¢, néu h =1
vax =c)
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Sgn(h'hx) = +Sgn(hx), néu h’hx # hx va h' duong tinh ddi véi h (hoic ¢, néu h =
Ivax =c).

Pinh nghia 2.3. Gia st 24X = (X, G, H, 2, @, <) la mot DSGT day du, tuyén tinh
va tu do, fm(x) va u(h) tuong tng la cac do do tinh mo cua ngdn ngir va cua gia ti A
théa mén cac tinh chét trong ménh dé 2.1. Khi do, ta ndi v 1a anh xa cam sinh boi d6 do
tinh mo fin cia ngdn ngir néu nd duge xac dinh nhu sau:

(1) o) =K =fin(c), o) = K- afin(c’) = ffin(c), vle) = k +afin(c”)
() vlhx) =0()+Sgn(h (Y] ) fin() = o(hx)ulh,) fn(2)}

i=Sen(j)
trong d6  @(h;x) :%[l+Sgn(hjx)Sgn(hphjx)(,B—a)] el{a,f}, v6imoij, -q <j <
pvaj#0
B) @) =0, Z) = k= (D), (Zc") =1, vavoimoij,-g<j<pvdj#
0, ching ta c6: O(@hx) = U(x) + Sgn(h;x) {zj " u(h) fin(x)} va

i=sign(j)

O(Zhx) = U(x) +Sgn(h ) 1> u(h) fin(x)}-

i=sign( /)
2.2. Dy twong tuw muc k

Xét X; 1a tap tat ca cac phan tir do dai k. Duya trén cac khoang mo mirc k va céac
khoang md murc k+1 chung ta mo ta khong hinh thirc viéc xay dung mdt phan hoach cua
mién [0,1] nhu sau: Vi k= 1, cac khoang mo mire 1 gdm I(c") va I(¢”). Cac khoang md
muc 2 trén khoang I(c”) 1a I(hy,c) < I(hpac) < ... <I(hxc) < I(hic) < vac) < I(h.ac)
<I(hsc) < ... < I(hgac) < I(hye?). Khi d6, ta xay dung phan hoach vé do twong tu
mirc 1 gdm cac 16p tuong dwong sau: S(0) =l(hyc); S(c)=I(c) \ [U(h.4c) O L(hyc)];
S(W) = I(h,c) U I(h,c"); twong tu ta ¢6 S(c') = I(c) \ [I(hyc) U I(h,e)] va S) =
I(hpc+).

Ta thdy, trir hai diém ddu mat v4(0) = 0 va vy(I) = 1, cac gia tri dai dién v4(c)),
va(W) va vy(c") déu 1a diém trong trong tng cla cac 10p twong tu muc 1 S(¢?), S(W) va
S(ch.

Twong tu, v6i k = 2, ta c6 thé xay dung phan hoach cac 16p twong ty mitrc 2.
Chang han, trén mot khoang md muc 2, chang han, I(hic") = (vi(@hic"), v(Zhic)] v6i
hai khoang md ké 13 I(hi1c™) va I(his1c”) chung ta s& ¢ cac 16p twong duong dang sau:
S(hic™) = I(hic ")\ [U(hyhic") O I(hghic )], S(@hic™) = I(h_ghiic’) O I(hghic) va S(Phic™)
= I(hyhic") U I(hyhic™), véiisao cho -g <i<pvai#0.

Gia str phan hoach céac 16p tuwong ty muc £ 1a cac khoang S(x;), S(x2), ..., S(xn).
Khi d6, mdi gia tri mo u chi va chi thude vé mot 16p tuong tu, ché“ing han d6 1a S(x;) va
no6 goi la ldan cdn mikc k cua u va ky hi¢u 1a Qy(u).

47



2.3. Co so dit lieu mo

Xét mot luoc d6 CSDL Fpz = {U Ri, Ry, ..., Ry}, trong d6 U= {4, 4, ..., Ay}
1a tap vl tru cac thudc tinh, R; lugc dd quan h¢, tirc 1a mét tap con cua U. Moi thudc tinh
A duoc gén v&i mot mién gia tri thudc tinh, trong d6 mot s6 thudc tinh cho phép nhéan
cac gia tri ngdn nglt trong luu trit trong CSDL va duoc goi 1a thudc tinh mo. Nhiing
thudc tinh con lai dugc goi 1a thudc tinh kinh dién. Thudc tinh kinh dién 4 dugc gin véi
mot mién gia tri kinh dién, ky hi¢u 1a D4. Thudc tinh mo 4 sé duoc gén mdt mién gia tri
kinh dién D, va mot mién gia tri ngdn ngir LD, hay 14 tip cac phan tir cia mot DSGT.
Mot CSDL nhu vay dugce goi la CSDL mo theo cach tiép can dai s6 gia tu.

2.4. Cdc quan hé doi sanh trén mién tri thujc tinh

Pinh nghia 2.4. Gid su ¢ va s 1a hai bo dit li€u trén tap vii tru U cac thudc tinh.
Ta no6i #{A4;] = s[A4,] va goi 1a ching bﬁng nhau muc £, néu mot trong cac diéu kién sau
xay ra:

Néu f[4:], s[4;] € D4 thi {{4;] = s[4;] hoic la

Néu mot trong hai gia tri 7[4,], s[4;] 1a khai niém md, chang han d6 1a #[4,], thi ta
phai co s[4;] € (t[4;]) hoic 1a

Néu ca hai gia tri [4;], s[4;] déu 1a gia trj mo, thi Qu([4;]) = Qu(s[4.]).

Pinh nghia 2.5. Gia su ¢ va s 1a hai by dit li€u trén tap vii try U céac thude tinh.
Khi do:

Ta viét f[4;] < i s[4;], néu hodc 1 1[4;] = 1 s[4;] hodc 1a Qu(f[4;]) < Qu(s[4:])

Ta viét 1[4;] < & s[4:], néu Qu(A,]) < Qu(s[4])

Ta viét f[4;] > 1 s[4;], néu Qu([A:]) > Qu(s[4:]).
3. Truy vén con trong truy vin mo

Mot truy van con trong truy vin mo 14 mét cau 1énh select. .. from....where... ma
n6 dugc 16ng trong mot truy van mo khac. Thay vi cach biéu dién truy van dudi dang
mét khéi thuc hién trén nhiéu quan h¢, co thé biéu dién truy van nay duoi dang nhiéu
khéi lé)ng nhau, mdi khéi thuc hién ding trén mdt quan hé. Trong phﬁn nay, bai bao tap
trung phan tich mot s phép toan thudng st dung trong truy van con va viéc bién ddi
tuong dwong mot ciu truy van con thanh mot cau truy vin mo tuong tmg.

3.1. Toan tir In

Trong truy van mo, toan tr “In” sit dung dé kiém tra gia tri ctia thudc tinh trong
bo hién hanh thudc vé tap gia tri duoc tra lai boi truy van con. Cau 1énh truy van con ¢
dang:
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Truy van Q3.1

select <danh séch cac truong> from <P,>

where <fc;> and A; In ( select A; from <P,> where <fc,>)

trong d6 <fc;> va <fe,> 1a cac diéu kién mo

Vi du 3.1. Cho hai quan hé dssvien(MA#, TENSV, QUEQUAN, HOCBONG,
MAKHOA), dskhoa(#MAKHOA, TENKHOA, SOSVIEN).

Tim nhitng sinh vién (ma#, tensv, quequan) c6 hoc bong cao va hoc & khoa ¢
s6 sinh vién it. (gia st ta chon bang nhau theo mirc k = 1).

(1) select MA#, TENSV, QUEQUAN from dssvien where HOCBONG =; cao
and MAKHOA In (select #tMAKHOA from dskhoa where SOSVIEN =, it).

Tir truy van Q3.1 chung ta c6 thé bién ddi thanh cau truy van Q’3.1 nhu sau:

Truy vin Q3.1

select <danh séach cac truong> from <P,>, <P,>

where <fc;> and (A; = A,) and <fc,>

(1’) select MA#, TENSV, QUEQUAN from dssvien, dskhoa where
( HOCBONG =/ cao and MAKHOA = #MAKHOA and SOSVIEN =, it).

B6 dé 3.1. Két qua cau truy van Q3.1 1a twong duong véi két qua cau truy van
Q’3.1 trong CSDL mo.

Chtng minh:

Truong hop 1: Néu v6i V teP) sao cho {1[4;] In (select A5 from <P,> where
<fc,>)} la sai, khi d6 cau 1énh select <danh sach cac truong> from <P,> where <fc;>
and A; In ( select A; from <Py> where <fc,>) trong truy vin Q3.1 cho két qua 1a quan
hé rong.

Déi véi truy van Q’3.1, trude hét thuc hién phép tich Decac P, va P, ( Py x P,).
Vivéi V 1;€Pva voi YV t,eP, ma t,[A;] # t:[4;] nén diéu kién <fe;> and (4; =A,) and
<fc,> khong thoa man. Hay, voi V ¢; €P; x Py, ta c6 ;3 khong thod man diéu kién <fc,;>
and (4; =A5) and <fe;>. Do d6, truy van Q’3.1 cho két qua 1a quan hé rdng.

Truong hop 2: Néu 3 teP| sao cho {1[4,] In (select A, from <P,> where <fc;>)}
la dung, khi do cau 1€nh select <danh sach cac truong> from <P,> where <fc;> and A,
In ( select A; from <P,> where <fc;>) trong truy van Q3.1 cho két qua I quan hé gém
cac bo thoa man <fc;>. Di voi truy van Q’3.1, trude hét thuc hién phép ndi P va P,
( Py P4 Py). Vi3I teP, sao cho {{[4;] In (select A, from <P,> where <fc,>)} la ding nén
¢ thoa man diéu kién (4; = 4,) and <fc;>. Do d6 céu 1énh select <danh sach cac truong>
from <P>, <P,> where <fc;> and (4; = A3) and <fc,> trong truy vin Q’3.1 cho két qua
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12 quan hé gém cac bo thoa min <fe;>. Vay, ciu truy van Q3.1 1a tuong duong véi cau
truy van Q3.1 =

3.2. Toan tir Ing

Dbi v6i toan tir “In” nhu trong 3.1, khi truy van dit liéu thi st dung quan hé
bang nhau trén thudc tinh & con cac diéu kién 1a mo. Tuy nhién, trong nhiéu trudng hop
truy van dir liéu, nguoi sir dung mong mudn thay thé quan hé bang nhau boi quan hé
“xdp xi” va goi toan tir trong trudng hop nay 1a “Ing”. Khi d6, céu Iénh truy vén con co
dang:

Truy vin 03.2

select <danh sach céc truong> from <P>

where <fc> and A; Ins( select A, from <P,> where <fc,>)
Vi du 3.2. Sir dung hai quan hé dssvien va dskhoa & vi du 3.1.

Tim nhiing sinh vién (MA#, TENSV) ¢6 hoc bong “xap xi” hoc bong cua sinh
vién c6 qué quan & Hué va hoc & khoa c6 so sinh vién rat nhiéu.

(1) select MA#, TENSV from dssvien where HOCBONG Iny (select HOCBONG

r

from dssvien where QUEQUAN = “"Hu¢” and MAKHOA In (select #MAKHOA from
dskhoa where SOSVIEN =, rat nhiéu).

Tir truy van Q3.2 ¢6 thé bién ddi thanh cau truy van Q’3.2 nhu sau:
Truy vin Q’3.2

select <danh sach céac truong> from <P;>, <P,>

where <fc;> and (A; = A2) and <fc,>

(1°) select MA#, TENSV from dssvien, dskhoa where (QUEQUAN = “Hué”)
and (dssvien HOCBONG =, dssvien. HOCBONG ) and (SOSVIEN =, rdt nhiéu).

Trong d6, dssvien. HOCBONG 1a thudc tinh HOCBONG cua quan h¢ dssvien.

B6 dé 3.2. Két qua ciu truy van Q3.2 13 trong duong véi két qua cau truy van
Q’3.2 trong CSDL mo.

Chimg minh: Twong tu nhu bd dé 3.1
3.3. Toan twr “any” va todan tu “all”

Trong cdu 1énh SQL, khi truy van dit liéu chung ta mong mubn co duoc “mdt
vai” hodc “tat ca” bd dit liéu tix cac quan h¢ dé so sanh voi gia tri cua mot thudc tinh
nao do, nghia la cau Iénh c6 dang: 4; 0 A <SQ>, trong do6 4; 1a thudc tinh, 6 1a mdt phép
so sanh, A la toan tor “any” hoac “all”, <SQ> la truy vén con.
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3.3.1. Khi A la “any”

Cau lénh truy véan c6 dang;

Truy vin 03.3

select <danh séch cac truong> from <P,>

where <fc;> and A; 0 any ( select A, from <P,> where <fc,>)

Tir truy van Q3.3 chiing ta ¢ thé bién doi thanh cau truy van Q’3.3 nhu sau:
Truy vin Q3.3

select <danh sach céac truong> from <P;>, <P,>

where <fc;> and {3 tePy: t thod man diéu kién <fc;> and (4; 0 [A45])}

Vi du 3.3. Cho hai quan hé nkban_thang0(MAHANG, TENHANG, SOLUONG,

THANHTIEN) va nkban_thang02(MAHANG, TENHANG, SOLUONG, THANHTIEN)

Tim mat hang (MAHANG, TENHANG) ban trong thang 01 c6 THANHTIEN

“l6n hon” mot vai mat hang ban trong thang 02 ma c6 sé liwong bdn kha ndng nhiéu.

select MAHANG, TENHANG from nkban_thang01 where THANHTIEN >; any

(select THANHTIEN from nkban thang02 where nkban thang02.SOLUONG =; kha
ndng nhiéu).

Twong tu nhu & cau truy vin Q3.1, ta c6 bd dé:

B6 dé 3.3. Két qua ciu truy van Q3.3 1a trong duong véi két qua cau truy van

Q’3.3 trong CSDL mo.

Chimg minh: Twong tw nhu bd dé 3.1

3.3.2. Khi Ala “all”

Cau 1énh truy véan c6 dang;

Truy vin Q4.4

select <danh séch cac truong> from <P,>

where <fc;>and A; 0 all ( select A, from <P,> where <fc,>)

Tir truy van Q3.4 chung ta c6 thé bién ddi thanh cau truy van Q’3.4 nhu sau:
Truy vin Q’3.4

select <danh séach cac truong> from <P,>, <P,>

where <fc;> and {N't € Py :t thod man diéu kién <fc;> and (4; 0 t[A5])}
Vi du 3.4. Stir dung hai quan h¢ trong vi du 3.2

Tim mat hang (MAHANG, TENHANG) ban trong thang 01 c6 THANHTIEN
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“l6n hon” tat ca cac mat hang ban trong thang 02 ma c6 s6 lirong bdn rat nhiéu.

select MAHANG, TENHANG from nkban_thang01 where THANHTIEN >; all
(select THANHTIEN from nkban_thang02 where nkban_thang02.SOLUONG =; rdt
nhiéu).

Twong tu nhu & cau truy vin Q3.1, ta c6 bd dé:

B6 dé 3.4. Két qua ciu truy van Q3.4 13 trong duong véi két qua cau truy van
Q’3.4 trong CSDL mo.

Chimg minh: Twong tu nhu bd dé 3.1

B6 dé 3.5. Trong CSDL md, moi cau truy van con c6 thé bién dbi tuong duong
thanh cau truy van mo.

Chimg minh: Dya vao cac bd dé tir 3.1 dén 3.4.
5. Két luin

Phuong phap xir 1y truy van con theo cac cach tiép can truyén thong trude day
nhu: cach tiép can 1y thuyét tdp mo, cach tiép can quan hé twong ty c6 nhiéu nhuoc
diém do viéc x4y dung cac quan hé d6i sanh mang nhiéu ¥ kién chuyén gia va khong
trye quan. Chang han xay dung quan hé d6i sanh theo cach tiép can 1y thuyét tip mo thi
chu yéu chuyén cac tap mo vé dang hinh thang, tam giac dé d6i sanh, tir d6 chon
ngudng o (ae[0,1]) phit hop khi truy van. Céch tiép can theo quan hé twong tu (quan
hé twong dwong mo) thi tinh bac cau cta né chi 1a bic ciu max-min, min-max... Day
khong phai 14 tinh bac ciu manh.

Vi vy, trong bai bao ndy, v6i uu diém ctia DPSGT, chung t6i dd nghién ciru va
dé xuit mot phuong phap moi dé xir Iy cau truy van con trong mé hinh CSDL mo theo
cach tiép can DSGT. Céc cau truy van con duoc bién ddi vé dang cau truy van thong
thuong lam cho viéc xtr 1y dir liéu dugc don gian hon. Ngoai ra, viéc thuc hién truy van
con theo cach tiép can PSGT c6 wu diém hon so v&i mot sb cach tiép can giai quyét
trude day nhu 1y thuyét tap mo, quan hé tuong tu d6 1a khong st dung phuong phap khir
md cac gia tri két qua truy van.
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A METHOD FOR PROCESSING SUBQUERIES IN FUZZY DATABASES
WITH HEDGE ALGEBRA BASED SEMANTICS

Nguyen Cong Hao
Hue University

SUMMARY

In this paper, we introduce an approach for processing fuzzy database subqueries to
manipulate data in fuzzy database with hedge algebra based semantics. Data manipulation
languages are proposed according to new models of fuzzy database. Finally, methods for

transforming subqueries into corresponding queries are also introduced in this paper.
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