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Tom tit. Trong co s dir liéu huéng dbi twong mo, ngdn ngir truy Van dugc cac tac gia
nghién ctu vé6i nhidu cch tiép can khac nhau nhu tiép can ly thuyét tap mo, Iy thuyét kha
nang... Tuy nhién, viéc d6i sanh va biéu din dir liéu van con nhiéu kho khan. Vi vay, trong
bai bao nay, ching t6i d& xuat mot phuong phap méi dé xu ly truy van trong co sé dir liu
hudng ddi twong ma 1a dya trén ngir nghia dai s6 gia tir. Cudi cling, ngir truy van véi lwong
tir ngbn ngir duwoc xem xét, nghién cuu.

1. Gi6i thiéu

Thong thudng, cac quan st va hiéu biét vé thé gisi thuc 1a khong day du, va nhu
mot hé qua tat yéu, dir liéu duoc luu trit bén trong md hinh cia né thudng dugc md ta
mot cach khong chic chin, khdng hoan chinh, khéng chinh xac va goi chung la théng
tin mo. Trong nhitng nam qua, viéc xtr ly théng tin mo trong méi truong co s dir liéu
(CSDL) d4 duoc nhiéu tac gia quan tdm nghién ctru, dac biét Ia trong mé hinh co so dit
lieu quan hé [5, 6], va chi c6 mot s6 han ché cac nhom téc gia nghién ciu cac van dé
cua théng tin mo trong md hinh CSDL hudng d6i twong [1, 2, 4, 7]. Trén thuc té, chinh
su két hop théng tin mo vao CSDL huéng d6i twong s& cho thiy thém wu diém mé hinh
dir liéu hudng ddi twong d6 1a kha ning biéu didn ngir nghia cua no tré nén phong pha
hon.

Mot sé md hinh CSDL hudng di twong mo co ban da dugc nghién ciu dira vao
ly thuyét xac suit, ly thuyét tap mo, Iy thuyét kha ning, quan hé tuong tu, ... Tuy nhién,
trong cac mod hinh dé xuét d6 con c6 nhiéu han ché trong biéu dién va dbi sanh dir liéu.
Mot hudng tiép can méi dé xay dung md hinh co sé dit liéu huéng ddi twong véi thong
tin mo d6 1a dua trén dai sb gia tir (DSGT), mdt md hinh todn hoc V& ciu tric thir tu ngi
nghia caa mién gia tri caa bién ngdn ngir. Dya trén mé hinh dugce dé xuat do, ching t6i
tiép tuc nghién cau mét phuong phap mai xtr ly truy vin hudng dbi twong mo va xem
Xét viéc dua luong tir vao trong cau truy van nham lam cho thao tac tim kiém dir liéu

* Nghién ctru duoc tai tro boi Quy hd tro phat trién KHCN Qudc gia Nafosted
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trén md hinh nay dugc mém déo va pht hop véi thuc té. Bai b4o géom 4 phan. Phan 2
trinh bay nhitng kién thirc co ban vé CSDL huéng dbi teong mo va dai s6 gia ta, phan 3
trinh bay cac phuong phap xur 1y truy van trong CSDL hudng d6i tuong mo, phan 4 1a
mdt s6 nhan xét két luan cho bai béo.

2. Mét sb kién thirc co s6
2.1. Cac lép va doi twong mer

Céc thuc thé trong thé gi6i thuc hay cac khai niém triru twong thudng 1a cac d6i
tuong phirc tap. Cac déi twong nay chira mot tap nhat dinh cac thdng tin vé dbi tuong va
cac hanh vi cua chinh déi tuong d6. Thong tin vé d6i tuong duoc goi la thudc tinh dbi
tuong va dugc xac dinh boi gié tri cu thé, gia tri nay cd thé 1a gia tri rd (gia tri chinh
xac) hoac vi mot ly do nao d6 ma ta khong xac dinh dwoc gia tri chinh xac cua nd, vi du,
thugc tinh “tudi” cua mot déi tuong duoc cho 1a khodng 18, hoic cd thé 1a mot gia tri
ngdn ngit “rat tré”, day la nhitng théng tin khong chinh xac, khong rd rang, ma ta goi
chung 14 théng tin mo. Nhu vay, mot dbi twong 13 mo vi thiéu thong tin. V& mat hinh
thire, cac dbi tuong c6 it nhat mot thudc tinh ¢ gia tri 1a mot tap mo 1a cac déi tuong
mo.

Céc dbi twong c6 céc thudc tinh gidng nhau duoc dua vao céc 16p duoc td chirc
thanh hé thong phan cap. Vé mat Iy thuyét, mot 16p c6 thé duoc xem xét tir hai quan
diém khac nhau: (a) I6p mé rong, duge dinh nghia boi danh sach cac dbi tugng, va (b)
I6p khai niém, dugc xac dinh bai mét tap cac thugce tinh va cac gia tri caa thudc tinh.

Ngoai ra, mot 16p con dugc xac dinh tir 16p cha bang céach thura ké trong CSDL
huéng d6i tuong o thé duge xem nhu 1a trudng hop dic biét (b) & trén.

Vi vay, mot 16p duoc coi 1a mo vi mot sé 1y do sau day: Trudc tién, mot sé ddi
tuong cua mot I6p dugc xac dinh cd thé 1a mo. Nhitng dbi twong nay thudc vé 16p vai
d6 thudc trong doan [0,1]. Thu hai, khi mot 16p duoc dinh nghia, mién tri caa mot thudc
tinh ndo d6 c6 thé 1a mo va nhu vay mot I6p mo duoc hinh thanh. Vi du, mot 16p
Picture 13 mo vi mién gid tri thudc tinh nam cua n6 st dung yéu té thoi gian 1a mot tap
hop cac gia tri mo nhu xwa, rdt xwa va khodng 50 nam. Thi ba, mot 16p con duoc ké
thira mot hodc nhiéu 16p cha, trong d6 c6 it nhat mot 16p cha lai 1 16p mo, thi 16p con
nay ciing la 16p mo.

Su khac biét chinh gitra cac 16p mo va cac 16p rdé do 1a ranh gigi gitra cac 16p mo
khong rd rang. Su thiéu chinh xac trong ranh giéi giita cac 16p mo 1a do sy mo hd cua
nhitng gia tri trong mién tri thudc tinh. Trong CSDL huéng dbi twong mo, cac 16p 1a mo
vi mién tri thugc tinh cua ching chira céc tap mo. Van d& mot ddi tuong thudc vé mot
I6p v6i mixc dd khong chic chan xay ra vi 16p hodc dbi twong d6 co thé 1a mo. Tuong tu
nhu vay, mot 16p 1a 16p con cua mot 16p khac ciing voi mot mie dd khong chéac chin
nao nd vi dé 1a 16p mo. Cac danh gia cua mai quan hé 16p doi trong mo va phan cdp
thira ké mor 1a ¢t 16i cua mo hinh thong tin mo trong CSDL huéng dbi trong mo.
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2.2. Cac quan hé trén cac lép déi twong mo

Trong CSDL hudng ddi twong, viéc xac dinh mot déi twong thuoc vé mot 16p
phu thudc vao gia trj thuoc tinh cua dbi twong cd nam trong mién tri thudc tinh twong
ng cua 16p do hay khong. Tuong tu, dé danh gia do thuoc cua mot ddi twong vao mot
I6p trong quan hé 16p d6i twong mo, can thiét phai danh gia mirc d6 tuong duong nhau
gitta mién tri thudc tinh cua 16p va gié tri thudc tinh caa déi tuong.

Cho C 1a mét I6p voéi céc thudc tinh {A1, Az ,..., A}, mdi thudc tinh A; c6 mién
gia tri dom(A;), o 1a mot dbi tugng trén C, va o(A;) biéu thi gié trj thudc tinh cua o trén
thudc tinh A; 1<i<n. Nhu ta da biét, dom(A;) Ia tap gié trji rd trong CSDL huéng doi
tuong va co thé 1a mot tap mo trong CSDL mo. Vi vay, trong mot mé hinh CSDL huéng
dbi twong théng nhat cho ca thong tin rd va mo, dom(A;) nén dwoc hop nhat cua ca hai
thanh phan, dom (A;)) = cdom (A;) U fdom (A)), voi cdom(A;) va fdom(A;) tuong tng 1a
Cac gi4 tri rd va cac tap con mo. Tuong tu nhu vay, o(A;) c¢d thé [a mot gia trj rd hoaic
mot gia tri mo. Pbi voi cac thudc tinh rd, cac kiéu dir liéu bao gom céc loai don gian
nhu sb nguyén, thuc, logic, chudi, va cac loai phtc tap nhu kiéu tap hop va kiéu doi
tuwong. DI véi thudc tinh mo, ¢b thé nhan nhiéu kiéu dix liéu don gian hoic phuc tap
nhung chang ta c6 thé théng nhat chuyén vé cung kiéu dit liéu [5].

Theo [5], d6i v&i mbi gi& tri ngdbn ngit mo X, ching ta s& dinh nghia mot biéu
dign khoang cho x. Xét DSGT day du, tuyén tinh X = (X, G, C, H, =, ®, <), voi H =
{hghgerses Nad HT = {hy, oo ho}. Gid thiét hg > hgey > .. > hy VA hy <..< hy,& ddy
p,0>2. Trong thuc té, sb gia tir trong cac gia tri ngén ngit 1a hitu han nén ton tai mot sé
nguyén duong K~ sao cho 0<|x|< k, v&i moi xeX. Véi bt ky xeX, dit j=|x|, véi mdi sb
nguyén k cho trudc véi 1<k<k’, 1an can téi thiéu k cua x ky hiéu 1a Omink(x) duoc dinh
nghia nhu sau:

« Truong hop k=) : Omin,k(x)= Ik+1(h-1x)ulk+1(h1x)

« Truong hop 1<k<j : Omin,k(x) = 1j(x)

« Truong hop j+1<k<k” : Omink(X) = ls1(hay)Uliea(hay)

Tir d6, trong bai bao théng nhat cach biéu dién di liéu ngdbn ngir mo theo dinh
nghia sau:

Pinh nghia 2.1.[5] Cho xeXUC, mét biéu dién khoang cua x 1a mot tap IRp(X)
cac khoang duoc xac dinh:

IRP(X) = {Omink(X)| 1<k<n}

Cach biéu dién dir liéu ngdbn ngir md nhu trén c6 thé sir dung dé biéu dién cac
dang dit liéu khac. D4i véi gia tri sb, day 1a loai dir liéu rd, 46 mo cua dit liéu bang 0,
khi d6 mdi gia tri s6 a duoc biéu dién bang [a,a], va Omink(@) = {[a,a]}, v&i moi 1<k<k™
va IRp(a) = {[a,a]}. Con mdi gié tri khoang a dwoc biéu dién bang [a-g,a+€], voi Vai €
dugc xem la ban kinh vai tdm a. Vi [a-g,a+¢] 1a dir liéu r6 nén Opink([a-¢,a+€]) = {[a-
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g,a+e]}, véi moi 1<k<k” va IRp([a-g,a+€]) = {[a-e,a+€]}. Véi phuong phap biéu dién
khoang néu trén, ching ta ¢4 xem xét cac kiéu dir liéu khéc nhau trén mot quan diém
théng nhat. Mai thong tin déu duoc biéu didn boi mot tap cac khoang trén khong gian
tham chiéu. Nhu vy, vin dé dat ra 1a dinh nghia quan hé bang nhau nhu thé nao dé so
sanh hai thdng tin mo d& duoc biéu dién dudi dang khoang theo mot céch thong nhat.
Dit H; 12 tap cac gia tir yéu, H, 14 tap cac gia tir manh theo nghia khi tac dong no s& lam
thay d6i nghia manh hon sb gia tir trong Hy, tirc 1a cac tap Hy va H, gom:

Hi = {h;,h| 1<i<[p/2], 1<j<[a/2]}, H2 = { h;, h;j| [p/2]<i<p, [a/2]<j<q}

bit Piea(Hn) = {lkea(hiy)lyeHn}, voi n =1,2. Hai khoang lx+1(X) va lk+1(y) trong
Py+1(Hn) duoc goi 1a lién thong vaoi nhau néu ton tai cac khoang thudc Pys1(Hy) lién tiép
nhau xép tir l1(x) dén la1(y). Quan hé ndy s& phan Py.1(Hy) thanh cac thanh phan lién
thong. Ta lai cd, v&i mdi yeXy, Pxs1(H1) dugc phan thanh cac cum cé dang {lk.1(hiy)|
hieH:}. Hon ntta, do I+ (h-1y)<u(y)<lk+1(h1y) hoac 1a ls1(h1y)<o(y)< lk+1(h-1y) nén bao
gio ta cling c¢6 v(Y) € lk+1(hiy)| hieH1}, véi v 1a ham dinh lugng ngit nghia trén X.

Ta phan cum cac khoang mo cua Pys1(Hy). Gia st Xk={x¢ s=0,...,m-1} gébm m
phan tir dwoc sap thanh mot ddy sao cho xi<x; khi va chi khi i<j. Ky hi¢u Hy'= HonH™ va
H,"=H,~H", do h.qe Hy va hyeH;" nén cac cum duoc sinh ra tir cac khoang mo thuoc
Pk+1(H2) c0 ba loai sau day:

- Cum nam bén trai Xo: {l1(NiXo)] hieH2'}
- Cum nam bén phai Xm.1: {lks1(hiXm)| hieH2™}

- C4c cum nam giita Xs VA Xsi1 VOi $=0,...,m-2: phu thudc vao Sgn(hpxs) va
Sgn(hpXs+1) nhu sau:

o C={lisa(hiXs), lsa(hi'Xs1)] hicHo™, by eH2}, néu Sgn(hpxs)=+1 va Sgn(hpXser)=+1
o C={la(hixs), lsa(hXsr1)| hicH,", hi eH,™}, néu Sgn(hpxs)=+1 va Sgn(hpXse1)=-1
o C={lua(hix), lsa(njXsea)| hieHy', hy'eH2}, néu Sgn(hpxs)=-1 va Sgn(hpXs+)=+1
o C={lu1(hix), lsa(njXsra)| hieHy', by eH2™}, néu Sgn(hpxs)=-1 va Sgn(hpXs:1)=-1

Tap tat ca cac cum duoc ky hiéu 13 C va ta dinh nghia khoang twong tu muac k
nhu sau:

Pinh nghia 2.2. [5] M&i C thudc C, ta goi khoang tuong tuw mirc k (tng véi C 1a:
Sk(C)=U{|k+1||k+1EC }

Véi cach dinh nghia ndy, mdi khoang S¢(C) s& khéng qué I6n dé pha bat ky mot
khoang lx nhung lai khdng qua nho dé nim gon trong mot khoang lwi nao. Vi
{Sk(C)|CeC } 1a mot phan hoach trén mién tri tham chiéu nén né xac dinh mét quan hé
twong duong va chiing ta s& goi la quan hé tuong tw mic k. Do tinh chat caa phan hoach
nén véi mdi gié tri x, ton tai duy nhat mot cum C sao cho v(x)eSy(C). Vi vay, chlng ta
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c6 thé dinh nghia Si(x)=Sk(C).
Ménh dé 2.1.[5] Cho X 1a BSGT tuyén tinh day du, trong d6 H™ va H™ ¢4 it nhat
hai phan tir. Khi do:
(1) Véi mbi k, {S(u)jueXuC} duoc xac dinh duy nhat va la mot phan hoach
cua doan [0,1].

(2) V6i moi x,ueXUC, néu v(x)eSk(u) thi 1an can bé nhit mac k cua x nam
trong S(u), tac la Omink(X) €Sk(u).

Pinh nghia 2.3. Cho mién trj cua thugc tinh A; 12 mot DSGT tuyén tinh day du
X va mot doi tuong bat ky o trén tap thudc tinh {A1, Az ..., A, } cua Iop C, vai mdi k,
1<k<k”, Skl quan hé twong tu mac k trén mién tri thugc tinh A; caa I6p C. Khi do, voi
moi ueX, gia tri 0(Aj) va u dugc goi la bang nhau muac k, ky hiéu o(A;))=¢u, khi va chi
khi Omin,k(O(Ai))ESk(U).

Pinh nghia 2.4. Cho mién trj cua thugc tinh A; 1a mot DSGT tuyén tinh day du
X va hai d6i twong bat ky 01, 0, trén tap thuoc tinh {A, Az ,..., Ay } cta I6p C, véi mdi k,
1<k<k”, Sila quan hé tuong ty mac k trén mién tri thuoc tinh A; cua lop C. Khi do, ta
dinh nghfa:

(1) Hai gia tri 01(Aj) va 0z(A) duoc goi 1a bang nhau muc k, ky hiéu 01(A;) =«
02(A), khi va chi khi ton tai mot 16p twong dwong Si(u) cia quan hé twong tu Sy sao cho
Omin,k(Ol(Ai))ESk(U) va Omin,k(Oz(Ai))ESk(U).

(2) Hai gia tri 01(Aj) va 02(Aj) dugc goi la khac nhau mac k, ky hiéu 01(Ai) #«
02(A), néu khong ton tai mot 16p twong duong Si(u) cia quan hé twong tu S, sao cho
Omin,k(Ol(Ai))ESk(U) va Omin,k(Oz(Ai))ESk(U).

B6 dé 2.1. Quan hé bang nhau theo muc k (=) 1a mot quan hé tuong duong.

Hé qua 2.1 Cho 01, 014 hai d6i twong bat ky trén tap thuoc tinh {A1, Az ,..., An }
cua 16p C, S¢1a quan hé tuong tu mic k (0<k<k) trén mién tri thudc tinh A; caa lop C,
ta co:

(1) Néu Ol(Ai) =k Oz(Ai) thi Ol(Ai) =k Oz(Ai), Vk’<k

(2) Néu Ol(Ai) 2k Oz(Ai) thi Ol(Ai) 2k Oz(Ai),Vk’>k

2.3. Lép mo trong CSDL hwéng déi twong mo

Dua trén cac thao luan trén, ching ta thdy rang cac 16p trong CSDL hudng dbi
tuwong Mo ¢ thé mo. Theo do, trong CSDL hudng dbi tugng mo, mot dbi tugng thudc
mot 16p tuy theo muac k va mot 16p 1a 16p con caa mot 16p khac ciing theo muc k (keZ™).
Trong CSDL hudng dbi twong, mét 16p duoc dinh nghia bao gdm mdi quan hé ké thira,
thudc tinh va phuong thirc. Bé xac dinh mot I6p ma, can bd sung mot sé dinh nghia méi.
Khi khai bao méi quan hé ké thira can chi ra mac ma 16p nay 1a 16p con cua I6p cha,
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trong dinh nghia caa mot 16p ma, cac thudc tinh mo ¢d thé duoc chi ra mot cach rd rang.
V& mit hinh thtre, dinh nghia ciia mot 16p mo duoc thé hién nhu sau:

CLASS tén lop

INHERITES
tén lop cha thix 1 WITH LEVEL OF muc_1

tén lop cha thiz n WITH LEVEL OF muc_n
ATTRIBUTES
tén thugc tinh thiz 1: [FUZZY] DOMAIN dom_1: TYPE OF kiéu_1

tén thugc tinh thiz m: [FUZZY] DOMAIN dom_m: TYPE OF kiéu_m
METHODS

END

Déi véi cac thuc tinh khdng phai 1a thudc tinh mo, céc kiéu di liéu bao gom
cac loai don gian nhu s6 nguyén, thuc, logic, chudi, va céac loai phtc tap nhu kiéu tap
hop va kiéu d6i turong. Doi véi thude tinh mo, céc kiéu dir lidu 1a kiéu mo dua trén cac
kiéu dir liéu don gian hoic phuc tap, cho phép biéu dién thdng tin khong chinh xac [5].
Do ¢6 su thay doi trong md hinh co s¢ dit lidu s& tac dong lén cac thao tac trong mo
hinh méi. Vi vay, trong phan tiép theo, ching t6i s& nghién ciru vin dé xu ly yéu cau
truy Vvan trén cac I6p mo theo ngit nghia moi.

3. Truy van trong co sé dir liéu hwéng ddi twong mo
3.1. Xa ly truy vdn

Déi véi truy van trong CSDL huéng ddi twong mo nhu d4 dé cap ¢ phan trén,
mdi dbi tuong thudc vé mot 1op theo mic k (keZ*). Ngoai ra, mot déi twong dap wng
cac diéu kién truy van ciing theo muc k vi thdng tin mo xay ra trong diéu kién truy van,
hodc trong ddi twong, hoac ca hai. Do d6, viéc xt ly truy van dwa trén d& xuit mé hinh
CSDL huéng ddi twong mo lién quan dén thao tac lya chon cac déi twong thudc 1op
theo mot mic nhét dinh va dap tng cac diéu Kién truy van ciing theo mot mic xac dinh.
Nhu vay, truy van trong CSDL hudng dbi twong mo c6 lién quan dén sy lya chon cac
muc, va vi vy, mot cau truy Van trong co sd dit liéu huéng d6i twong mo ¢ cau tric
nhu sau:

SELECT <danh sach thugc tinh>
FROM <Léps WITH miic K, ..., Lopm WITH mic_kp>
WHERE <diéu_kién_truy van WITH mic_k>
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Trong d6, <diéu kién truy van> 1a mot diéu kién mo hoic lién két cac diéu kién
mo ¢6 sir dung céc phép toan tuyén va hoi, k 1a sé nguyén duong.

Thuit toan 3.1: Xu Iy truy Vdn hwedng déi twong mo

Vao0: Ldp C cing véi cac thugc tinh {As, Ag, ..., A}, tdp cdce doi twong thuge 16p
C:{oj, i=1,....m}

Cau truy van dang select ... from ... where (A; = fvalue; v A; = fvaluey), trong
dé w 1a phép toan hgi (and) hodgc tuyén (or).

Ra: Tdp cdc doi tuwong O = {or: 0(Ai) =« fvalue; w oi(A;) = fvalue; }
Phwong phap:
(1) Xay dung cac DSGT cho cac thudc tinh c6 trong diéu Kién truy van:

Xni = {0, cai, W, cai”, 1}, Hai = Hai" UHai. trong d6 Hai" ={hy, ho}, Hai = {hs,
hs}, v6i hy < h, va hs> hy. Chon d6 do tinh mo cho céc phan tir sinh va gia ti.

Xaj = {0, Caj, W, Caj", 1}, Haj = Haj" U Haj'. trong d6 Hay" = {hy, ho}, Hay = {hs,
hs}, v6i hy < h, va hs> hy. Chon d6 do tinh mo cho céc phan tir sinh va gia ti.

(2) Xéc dinh mién trj kinh dién: Da; = [Mina;, maxai]; Daj = [Minaj, maxa;]
3)0=0

(4) Xay dung lan can téi thiéu k caa gia tri thuoc tinh A; va A cia mdi déi tuong,
Ky hiéu 12 Opinik(Ou(A)) VA Omink(O(A)), V& j = 1,...,m,

(5) Xay dung l6p tuong duong Sy(fvalue;) va S(fvalue))
(6) Duyét lan luot cac doi twong ban dau cua Iop dé tim cac dbi tuong thoa diéu

kién mo:

For each o (t=1,...m) do

If Omink(0t(Ai)) < Sk(fvalue;) v Omink(0t(A))) < Sk(fvalue;) then
O = Ouoy

(7) Return O
Vi du 3.1. Cho cac dbi twong cua I6p “Nhan vién tré” nhu sau:

Bang 3.1. Lép nhan vién tré

Péi twong Tén Tuoi Hé s lwong S6 lwong san pham
oh Hai 27 Kha néng thap Khoang 20
0, Nam Khoang 30 it thap Rdt cao

Os Théi Hon tré Khd néng it thip Khd nang cao
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04 Quéc It hon tré Khoang 3.0 Khoang 17
Os Phu Tré 2.67 15

Y&u cdu truy van mo: “Tim nhitng nhan vién thugc I6p Nhan vién tré véi mac a
=1, ¢ hé sb luong it thap va sb luwong san pham kha ndng cao voi mac k = 17, Ta thiy
cac dbi twong cua I6p “Nhan vién tré” da cho déu thudc 16p theo mac 1. Do d6 chi can
str dung thuat toan 3.1. dé xac dinh cac ddi twong thoa diéu kién mo 1a “cod hé so luwong
khong thap ldm va sé lirong san phdam khd néng cao véi mirc k = 17,

Péi véi thudc tinh S6 lwong san pham (SLSP)

Chung ta s& chuyén gia tri thuoc tinh SLSP cua cac dbi twong vé biéu dién
khoang: Irp(O:(SLSP)) = {[19,21]}; Irp(O4(SLSP))={[16,18]}; Irp(Os(SLSP)) =
{[15,15]}. Goi Xsisp= (X, G, C, H, <) la mét BSGT cua thudc tinh SLSP, véi G =
{thap, cao}, H* = {rdt, hon}, H ={khd ndng, it}, rat > hon, it > khd nang. Chon W =
0.4, fm(thap) = 0.4, fm(cao) = 0.6, u(rdt) = 0.2, p(hon) = 0.3, p(khd nang) = 0.3, p(it) =
0.2. Chon Ds.sp=[0,30] nén ta s& dung hé s r = 30 dé chuyén d6i tir [0,1] thanh [0,30].

Ta c0: fm(it cao) = p(it) x fm(cao) x r = 0.2 x 0.6 x 30 = 3.6, fmy(kha ndng
ca0)=5.4, fm(hon cao) = 5.4, fm,(rat cao) = 3.6. Omina(rat cao) = l,(rdt cao) =
(26.4,30]; Omini(hon cao)= Il (hon cao)=(21,26.4]; Omini(khad nang cao)= l,(khd nang
ca0)=(15.6,21]. Omina(rat cao)= Iz (khd nang rat cao) U ls(hon rdt
ca0)=(27.12,28.2](28.2,29.28]=(27.12,29.28], Omin2(hon cao)= ls,(kha nang hon cao)
U ls(hon hon cao)=(22.08,23.7]w(23.7,25.32]=(22.08,25.32], Omin2(khd nang cao)=
I3(kha nang kha nang cao) Uls (hon kha nang
ca0)=(16.68,18.3](18.3,19.92]=(16.68,19.92].

Ta ¢b: Omink(khoang 20)=[19,21], Omink(khoang 17)=[16,18], Omink(15)=[15,15],
véi moi k<k’.

Omina(rat cao)= la,(rdt ca0)=(26.4,30]; Omini(khd ndng cao)=l,(khd nding
cao)=(15.6,21].

Sir(kha nang cao)=l, (kha nang cao)ul; (hon cao)=(15.6,21]w(21,26.4]=( 15.6,
26.4].

Poi véi thudc tinh Hé s6 lwong (HSL)

Goi XusL = (X, G, C, H, <) la mot BSGT, véi G ={thap, cao}, H" ={rdt, hon },
H™ ={khd nang, it}, rat > hon, it > khd nang. Chon W=0.4, fm(thip)=0.4, fm(ca0)=0.6,
u(rat)=0.3, p(hon)=0.25, p(khd ndng)= 0.3, u(it)=0.25. Chon Dns =[0, 7.5].
Omink(khoang 3.0)=[2.67,3.33], Omink(2.67)=[2.67,2.67], voi moi k<k’, Omin1(khd ning
thap)=lp(khd ndng thap)=(2.35,3.25], Omina(it thap)=lo(it thap)=(3.25,4], Omin1(khd
nang it thip)= ls,(khd ndng it thip)=(3.55,3.775], Si,(it thap)= lo.(rat thap)uly,(it
thap)= [0,4]. Duyét lan luot cac ddi twong nhu budc 6, ta duoc cac ddi twong thoa diéu
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kién truy van:

Béang 3.2: Két qud thuc hién truy van (véi k =1)

tu?g(?rilg Tén Tuoi Hé sé lwong  S6 lwong san pham
N Hai 27 Khd néng thap Khoang 20
0, Nam Khoang 30 it thap Rdt cao
Os Théi Hon tré Khd néng it thip Khd nang cao
04 Quéc it hon tré Khoang 3.0 Khoang 17

Néu marc truy van trén duwoc sia lgi thanh k=2, khi do:

Poi véi thudc tinh Sé lwong san pham (SLSP): Opina(rdt cao)=ls,(khd nding
rét cao)u la,(hon rdt cao) = (27.12,28.2]L(28.2,29.28] =(27.12,29.28], Omina(khd nang
cao)=l3(kha nang kha nang cao)uUls (hon kha nang cao)
=(16.68,18.3]/(18.3,19.92]=(16.68,19.92].

Sor(kha nang cao)=ls(kha nang kha nang cao)uls(khd kha nang
cao)=(16.68,18.3]u (18.3,19.92]=(16.68,19.92]

Poi véi thudc tinh Hé so6 lwong (HSL): Opin2(khd nang thap)=ls,(khd nang kha
néng thap)Uls(hon kha ndng thip)=(2.62,2.845](2.845,3.115]=(2.62,3.115], Omina(it
thap)= ls.(khd ndng it thap)Uls(hon it thip)=(3.55,3.963], Omin2(khd ndng it thap)=
I3,(khd nang it thip)=(3.55,3.775].

Sa.i(it thap)=I, (khd nang it thap)uly (hon it
thip)=(3.55,3.775](3.775,3.963]=(3.55,3.963].

Khi d6, cac dbi twong thoa diéu kién truy van Ia:

Bang 3.3. Két qua thuc hién truy van (véi k =2)

Déi tuong Tén Tudi Hé s6 luong S6 Iwgng san pham

Os Théi Hon tré Khd néng it thip Khd nang cao

3.2. Pwa lwong tir ngdN NQ# VA0 CAU truy van

Truy van dir liéu mo da gidp khai thac di liéu trong md hinh CSDL huéng ddi
twong md mot cach linh hoat. Biém méi cua cau truy van d6 chinh 1a sir dung céc diéu
kién mo, nhu cac vi du trén: “Cho biét nhifng nhan vién c6 sé lwong san pham kha
cao”, “Tim nhing nhan vién c6 hé so lwong it thdp va sé lwong san pham kha ndang
cao”,... Bé xir Iy cac cAu truy vin dang nhu vay ching ta chi can tim nhitng déi tuong
thoa man nhitng diéu kién mo theo mic cho trude va két qua caa truy van I tat ca céc
dbi tugng tim duoc. Tuy nhién, khi gap nhirng yéu cau truy van c6 dang nhu “cho biét
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mét vai nhan vién c6 sé lwong san pham kha cao”, “cho biét it nhdt 3 nhan vién cé hé
s6 luwong kha néng thap va sé lwong san pham cao”, ... thi van dé xu ly cau truy van Ia
phtic tap, bai vi, ngodi viéc tim nhirng d6i twong thoa diéu kién truy van mo, két qua
cua truy van con phu thudc vao cac luong tir “mgt vai” va “it nhat 3.

Theo [4], Zadel chia lwgng tir ngdn ngir thanh hai loai d6 1a: lwong tir tuyét doi
(absolute quantifier) va lwong tir ti 1& (proportion quantifier). Luong tir tuyét doi thuong
ding trong cdc ménh dé cd sb luong xac dinh nhu “it nhat 3”, “nhiéu hon 57, ... Luong
tir ti 1¢ thé hién nhitng sé lwong phu thudc vao sé lwong tap cac déi tuong dang xur 1y,

chang han nhu “mét vai”, “khodng mét niza”, “hdu hét”, ...

Trong thyc té, dé dap tng yéu cau thao téac dir liéu, viéc xay dung phuong phap
danh gia lwong tir twong déi va luong tir tuyét ddi, va viéc dwa lwong tir vao cau truy
van la can thiét va can duoc quan tam giai quyét.

Do truy Van sir dung luong tir c6 thé xem 12 mot sir mo rong caa truy vin huéng
dbi twong mo, cho nén mot cau truy van hudng dbi twong mo sir dung luong tir ¢d thé
c6 cAu trac nhu sau:

SELECT < danh sach thugc tinh>

FROM <Lops WITH muc Ky, ..., Lopm WITH mic_kn>

WHERE <Luwong tir> (diéu_kién_truy van WITH mic_k)>

Dé danh gia luong tir trong cau truy van, trudc hét ching ta xac dinh gi trji chan
ly cua cac diéu kién mo ddi vai cac 16p tham gia truy van. C6 nghia 1a tim nhirng ddi
tuwong o thudc I6p tham gia truy van thoa diéu kién mo theo murc k cho trude nhu da
trinh bay & trén. Tiép theo, ta s& danh gia lwong tir trong cau truy van dua vao cac di
tuong vira tim duoc so véi sé ddi twong cua I6p ban dau tham gia truy van.

Goi Q 1a Iwgng tir trong cau truy Van, n 1a tong s ddi twong ban dau cua Iép C,
mién tri D¢ =[0..n]. Ching ta c6 thé chia lwong tir Q thanh hai truedng hop:

(a) Trong hop O la long tir tuyér doi: Ky hiéu |Q| 1a s6 lwong xac dinh cua
lugng tur Q,

Néu Q don diéu ting: Ta xay dung moét ham fJ':D. — {01} sao cho
vxeDg, fg(x)=1 néu x=[Q| va fJ'(x)=0 néu nguoc lai.

Néu Q don diéu giam: Ta xdy dung moét ham fJ :D. — {01} sao cho
vxeDg, fg(x)=1 néu x=|Q| va f,'(x)=0 néu nguoc lai.

(b) Truong hop O la lwong tir ty 16: Trude hét, ta co thé xét cac tinh hudng nhu
sau: Khi ta noi hau hét cac @i luong cua I6p thoa man diéu kién truy vin mo, ¢ nghia
la s6 dbi tuong tim duoc phai xap xi s6 dbi twong cua I16p; Hodc trong trudng hop khéc,
chi mot sé it cac ddi twong thoa diéu kién, c6 nghia 1a tong s6 dbi tuwong tim dwoc phai
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xap Xi —. Hay mot gia thict ta thuong gap do la khoang mot nira cac doi tuong cua lop
n
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thoa mén dicu kién, khi d6 chac chan rang tong so doi tugng phai la xap xi cua rh bieu

nay goi ¥ cho chiing ta c6 thé danh gia luong tir ty 16 dya trén phan hoach cua [0,n]. Bé
chuyén [0,n] vé [0,1] ta c6 thé st dung mot s6 phép bién d6i tuyén tinh, vi vay, gia thiét
moi mién D=[0,n] nhu vay déu la khoang [0,1]. Khi d6 ta xay dung hai khoang mo cua
hai khai niém nguyén thay nhoé va 16n, ky hiéu la I(nho) va 1(lén) véi @6 dai tuong tng
la fm(nhs) va fm(lén) sao cho ching tao thanh mdt phan hoach caa mién tham chiéu
[0,1]. Tiép dén, ta di xay dung céc 16p tuong duong S(1), S(I6n), S(W), S(nhd), S(0) dua
vao do do tinh md cua cac gia tr va cac khai niém nguyén thuy trong DSGT. Do d6, néu
goi t 1 tong s ddi twong thoa diéu kién mo véi luong tir “hau hét” thit eS(1)xn, con
néu t 1a tong sé ddi tuong thoa diéu kien mo voi lwong tir “maét vai” thi teS(0)xn.

Tir 40, ta c6 thé khing dinh rang tong sé dbi tuong cua lop C thoa diéu kién mo
v6i lugng tir Q, ky hiéu la t, khi do6: teS(1)xn, hoac teS(lon)xn, hoac teS(W)xn, hoac

teS(nho)xn, hodc teS(0)xn, hay noi cach khac: t phai thudc vé mot trong cac khoang
n
S(1), S(lén), S(W), S(nha), S(0).

Nhu vy, chiing ta d8 xay dung duoc phuong phap danh luong tir trong truy van,
nd s& duoc dung dé xac dinh két qua cua truy van sau khi d8 tim dwoc cac ddi tuong
thoa diéu kién truy van. Goi O 1a tap cac ddi tuong thoa diéu kién truy van va |O] la tong
s6 dbi twong cua tap O, Q 1a lwong tir tham gia vao truy van. Vi sb lwong cac luong tir
khdng nhiéu nén ta cd thé liét ké mot sb cac lwong tir twong dbi va tuyét dbi. Cac wong
tir tuyét d6i thuong & hai dang 1a “it nhat m” va “nhiéu nhat m”, con cac lrong tir twong

L L1

dbi thuong bao gom: “mét it (few)” hay “mét vai (several)”, “kha kha (quite a few)”,

“khodng mét niza (about half)”, “nhiéu (many)”, “hau hét (most)”, “véi moi (all, every)”.
Két qua truy van duogc xac dinh nhu sau:

Néu Q 1a luong tir tuyét doi, theo (a) ta s& di xac dinh ham f.'(]O ) hoic
fo(|O]). Két qua truy van la tap O néu f3'(|O[) =1 (hodc fy (|O[)=1), nguoc lai,
két qua 1a rong.

Néu Q 1a luong tir trong d6i, khi d6 két qua truy van 1a tap O néu [0l €5(0) khi
n

Q Ia “mgt it”, hoac 2 es(nha) khi Q 1a “kha kha”, hoac 2! eS(W) khi Q 14 “khoang
n n
mét nira”, hoac [0l eS(I6n) khi Q la “nhiéu”, hoac [0l €5(1) khi Q 1a “hau hét”, hoic
n n

1011 kni Q la “véi moi”, nguoc lai, két qua truy van 1a rdng.
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Luong tir twong d6i Q ¢ thé khdng phai 1a cac lwong tir da liét ké nhu trén,
nhung ta c6 thé dua vao cau tric tht tu trong ngdbn ngit tu nhién dé dua nd vao mot
trong 6 trrong hop nhu da trinh bay.

Thuit toan 3.2: X Iy liwong tir trong truy van

Vao: Ldp C cung vdi cac thuge tinh {As, Az, ..., Au}, tdp cde doi twong thuge
lop C: {o;, i=1,...,m}

Cau truy van dang: select * from C where Q(A; = fvalue; w A; = fvaluey), trong
dé w1a phép toan hgi (and) hogc tuyén (or), Q € QassL Qpro Vi Qaes={it nhdt I, nhiéu
nhat 1}, Qero={m¢t it, kha kha, khodng mét niza, hau hét, véi moi},

Ra: Tdp cdc doi tuwong Og={0s: Q(0y(A))=« fvalue; w o(A)=x fvalue; )}
Phwong phap:

(1) OQ =

2 Str dung thuat toan 3.1 ta duoc két qua 1a tap cac dbi tuong O
(3) if QEQABS then

4 I Ol)=1or O[)=1then Og=0
(4) if 13100 fg (10]) =1 then Oq
(5) if QEQPRO then
(6) Xay dung cac khoang S;(1), Si(lén), S1(W), Si(nhg), S1(0)
@) Case Q of
(8) “Mgt it”: if [0l €51(0) then Og=0
n
9 “Kha kha”: if [0l €S1(nho) then Og = O
n
(10) “Khoang mét nua”: if [0l €S1(W) then Og=0O
n
(11) “Nhiéu: if 191 €Si(lén) then Og = O
n
(12) “Hau hée: i 1°! €Si(1) then Og =0
n
(13) “Vai moi”: if m=1 then Oqg = O
n

(14) Return Oq
Vi du 3.2. Str dung cac déi twong cua 1op “Nhan vién tré” nhu vi du 3.1. Cho
c4c yéu cau truy van mo c6 sir dung luong tir nhu sau:

(a) “Tim it nhdt 3 nhan vién c6 sé lweng san pham kha ndang cao véi mirc k = 27,
Dua vao vi du 3.1, ta c6 cac két qua tinh toan thudc tinh SLSP

Omink(khoang 20)=[19,21], Omink(khoang 17)=[16,18], Omink(15)=[15,15], V6i
moi k<k.
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Omina2(rdt €a0)=(27.12,29.28], Omin2(khd néng ca0)=(16.68,19.92]. S.(khd ndng
ca0)=(16.68,19.92]. Str dung quan hé bang nhau theo mic k = 2, ta dugc cac dbi tuong
thoa diéu kién:

Bang 3.4: Két qua “Truy van sé liwong san pham kha ning cao” (véi k = 2)

Péi twong Tén Tuoi Hé sé lwong  S6 lwong san pham
Os Théi Hon tré Khd néng it thip Khd nang cao
04 Quéc It hon tré Khoang 3.0 Khoang 17

Vi lugng tir “it nhat 3” 1a lwong tir tuyét dbi va don diéu ting, nén ta co
fA (O] = fh..(3) =0, vivay két qua truy van khong c6 dbi tuong nao théa man.

(b)““Cho biét nhiéu nhan vién c6 hé sé lwong khd ndng thap va sé heong san
phdam cao véi mic k=1"
Dua vao vi du 3.1, ta c6 duoc cac dbi tuong thoa didu kientruy van:

Bang 3.5. Két qua “Truy van nhan vién c6 hé s¢ liong kha nang thap va sé lwong san pham cao

véi k= 1)
Péi twong Tén Tuoi Hé sé lwong  S6 lwong san pham
oh Hai 27 Kha néng thap Khoang 20

0, Nam Khoang 30 it thap Rdt cao
Os Théi Hon tré Khd néng it thip Khd nang cao
04 Quéc It hon tré Khoang 3.0 Khoang 17

A

Vi luong tir “nhidu” 1a luong tir tuong d6i nén ta di xay dung cac khoang mo
S1(1), Si(I6n), Si(W), S1(nha), S1(0). Chon fm(lén) = 0.35, fm(nha) = 0.65, p(rdt) = 0.4,
M(hon) = 0.15, p(kha nang) = 0.25, u(it) = 0.2. Ta phan hoach doan [0,1] thanh 5
khoang tuong tu mic 1 la:

fm(rdt 16n) = 0.35 x 0.35 = 0.1225. Vay Si(1) = (0.8775, 1]. fm(khd néng lon) +
fm(hon 16n) = 0.25 x 0.35 + 0.15 x 0.35 = 0.14. Vay Sy(16n) = (0.7375, 0.8775]. fm(it
nho) + fm(it 16n) = 0.2 x 0.65 + 0.2 x 0.35 = 0.20. Vay S1(W)=(0.5375, 0.7375]; fm(kha
ning nho) + fm(hon nho) = 0.25 x 0.65 + 0.15 x 0.65 = 0.26.

Vay S1(nh6)=(0.2775, 0.5375] va S;(0)=[0, 0.2775].

vi 101 g =0.8eSy(Ién) = (0.7375, 0.8775] nén két qua caa truy van Ia:
n
Béng 3.6. Két qua “Truy van nhiéu nhan vién c6 hé sé liwong kha néng thap va sé luong sdn
pham cao véi k = 1)

Péi twong Tén Tuoi Hé sé lwong  S6 lwong san pham
oh Hai 27 Kha néng thap Khoang 20
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0, Nam Khoang 30 it thap Rdt cao
Os Théi Hon tré Khd néng it thip Khd nang cao
04 Quéc It hon tré Khoang 3.0 Khoang 17

4. Két luan

Trong bai bao nay chung t6i ¢4 dé xuat mot cach tiép can maéi dé xay dung mo
hinh CSDL hudng d6i twong mo theo cach tiép can DSGT. Dua trén ciu tric thir tu ngit
nghia cuia PSGTmdi gia tri ngdn ngit duoc biéu dién mot khoang Irp(x), tir d6, xdy
dung biéu dién dang khoang cho cac kiéu dir liéu khac nhau mot cach thong nhat. Tiép
theo, cac quan hé ddi sanh theo muc k dugce dé xuat nham phuc vu cho viéc xac dinh
mbi quan hé 16p dbi twong mo va phan cip thira ké mo. Cudi cing, chiung toi dé xuat
cach xur ly truy van va xir 1y truy van c6 st dung lwong tir ngdn ngit trong mé hinh mai
nay nham dap tng cho viéc tim kiém dbi twong trong mé hinh CSDL huéng déi twong
mo. Cac dang rang budc di liéu 1a huéng nghién ctu trong céc bai bao tiép theo.
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QUERY DATA IN FUZZY OBJECT-ORIENTED DATABASES
BASED ON THE SEMANTICS HEDGE ALGEBRA
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Abstract: In fuzzy object-oriented databases, query language is examined by authors with
many different approaches such as fuzzy-set approaching theory, possibility theory...
However, there has been difficulty in describing and comparing data. Thus, in this paper,
we propose a method for processing query in fuzzy object-oriented databases based on the
semantics hedge algebra structure with much benefit. Finally, the query language with
fuzzy quantifiers is considered.
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