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T6m tit. Trong thoi gian gin day, mo hinh co s6 di lieu huéng d6i tuong mo da duge nhidu tac gia
quan tam nghién citu theo nhiéu cach tiép can khac nhau nhu 1y thuyét tap mo, Iy thuyét kha nang.
Tuy nhién, cic cich tiép can nay van con nhidu han ché trong biéu dién va déi sanh dit lisu. Vi vay,
trong bai bao nay, ching téi stt dung mot huéng tiép can mdi c¢6 thé khic phuc duge cac han ché
clia cic cach tiép can khac d6 1a dya trén dai s gia tit dé xay dyng mo hinh co s6 dit lieu huéng déi
tugng mas. Mot s6 phép toan dai sé duge dé xuit phit hgp véi mo hinh méi nay. Cubi cing, chiing toi
dua ra mot phuong phédp méi xit Iy truy van huéng ddi tugng mo mot cach linh hoat.

Abstract. In recent times, fuzzy object-oriented databases model has been studied in many different
approaches such as fuzzy set theory, possibility theory,... However, the mentioned approaches are still
limited in data performance and matching. In this paper, we propose a new approach to overcome the
limitations of the approach that is based on hedge algebra structure for building fuzzy object-oriented
databases model. Some operators fuzzy object-oriented relation algebra are proposed corresponding
with the model. Finally,we propose a method of fuzzy object-oriented query processing flexibly.

1. DAT VAN DE

Mo hinh co sé dit lieu hudng déi tugng mdo duge cac tac gid trong va ngoai nudc quan
tam nghién cttu va da c6 nhidu két qua dang ké [5,6,7,9]. Cac mo hinh co s¢ dit lieu huéng
ddi tugng mo da duge nghién ctu chi yéu dya theo cach tiép can Iy thuyét tap mdo, quan he
tuong tur va Iy thuyét kha nang... Tuy da cé nhiéu cach tiép can dé xit Iy thong tin mo nhung
viéc tinh toan, x1t Iy va ddi sanh cic ddi tugng md trong mo hinh nhim xay dyng cac thao
tac dit lieu vAn con phtc tap, kh6 khan va han ché. Hau hét viec biéu dién va déi sanh dit
litu van phtic tap vA mang tinh chi quan, phu thudc vao nhiéu yéu t6 lam anh huéng dén
hiéu qua clia viéc thao téc dit lieu. Chang han nhu theo cach tiép can Iy thuyét tap ms, yéu
t6 anh hudng vao viéc biéu dién ngit nghia 1a viéc xay dung ham thudc v chon ngudng lat
cat o ciia tap mo, theo cach tiép can quan hé tuong tir 14 viéc chon ngudng tuong ti gitta hai
gi4 tri, ngudng clia moi thuoc tinh va ngudng ctia bo dit lidu... Vi vay, can c6 mot cach tiép can
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dé xit Iy thong tin md mot cach hidu qua hon, don gidn vA tryc quan hon. Véi wu diém ctia dai
s6 gia tit (DSGT) trong qué trinh xay dyng mo hinh co s¢ dit lieu mo [1], chiing toi sit dung
cach tiép can mdi ndy dé dé xay dyng mo hinh co sd dit lieu huéng déi tuong ma. Trude hét
mot s6 khai niém co ban trong co s dit lieu hudng d6i tugng nhur d6i tugng, 16p, quan hé 16p
ddi tugng, 16p con, 16p cha, va da thita ké duge md rong trong co sé dit lieu huéng déi tugng
md. Tiép theo, mot sd phép toan va thao tac dit lieu duge dé xuat hieu qua, phit hop véi mo
hinh méi.

Bai bdo gom 5 muc. Muc 2 trinh bay mot s6 kién thiic co ban; Muc 3 trinh bay mo hinh
co s6 dit lieu huéng ddi tugng mo va mot sd phép toan; Muc 4 trinh bay phuong phap xi 1y
truy van; Va cudi cting 1a mot s6 nhan xét két luan cho bai béo.

2. CAC KHAI NIEM CO SO
2.1. Dai sb gia tit

Cho mot DSGT tuyén tinh day du X = (X,G,H, %, ®, <), trong d6 Dom(X) = X 1a
mién cac gia tri ngdn ngit cla thuoc tinh ngon ngit X dude sinh ty do tit tap cac phan thi
sinh G = {1,c¢", W, ¢, 0} bang viéc tac dong tu do cac phép todn mot ngoi trong tap H,
va @ 1a hai phép tinh v6i nglt nghia la can trén ding va can dudi dang cia tap H(z), tic la
Yz = supremumH (z) and ®x = infimumH (x), trong d6 H(z) 1a tap cac phan tit sinh ra
t o, con quan hé < 1 quan hé sap thi ty tuyén tinh trén X cdm sinh tit ngit nghia clia ngon
ngit. Vi dy, néu ta c6 thuoc tinh Luong 1a “Luong thu nhap ctia nhan vién trong mot thang”, thi
Dom(Luong) = {high,low,veryhigh, morehigh, possiblyhigh, verylow, possiblylow, lesslow,
..}, G = {1,high,W,low,0}, H = {very, more,possibly,less} va < mot quan hé thi
tu cdm sinh tit ngit nghia ctia cac tit trong Dom(Luong), ching han ta c6 veryhigh >
high, morehigh > high, possiblyhigh < high, lesshigh < high,... Cho tap cac gia ti
H=H UHT, trong d6 H" = {h1,....hp} va H~ = {h_1,...,h_g}, v6i h1 < ... < hy, VA
h_1 < .. < h_g, trong d6 p,q > 1. Ky hieu fm : X — [0,1] 14 do do tinh m¢& cia DSGT X.
Khi d6 ta cé:

Dinh nghia 2.1. V6i méi z € X, do dai cia = dugce ky hiéu |z| va xac dinh nhu sau:
(a) Néu o = ¢t hogic z = ¢~ thi |z| = 1.
(b) Néu z = ha' thi |z| = 1 + |2/|, v6i moi h € H.

Meénh dé 2.1. Do do tinh md fm va do do tinh mo cia gia t u(h),Vh € H, ¢6 cdc tinh
chit sau:
(a) fm(hx) = p(h) fm(z), Vo € X;
(b) ) + fa(e*) = 1
(c) X_g<i<p,izofm(hic) = fm(c) trong d6 c € {c¢~,ct};
(d) E_g<ispizofm(hiz) = fm(z), © € X;
(e) Z{u(h;) : —¢ < i < =1} = a vad {u(h;) : 1 < i < p} = B, trong d6 a, f > 0 va
a+p8=1.
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Dinh nghia 2.2. (hAm PN-dau Sgn) Sgn : X — {—1,0,1} 14 ham diu duge xac dinh nhu
sau, d day h,h € H,vace€ {c",c"}:
(a) Sgn(c™) = —1, Sgn(ct) = +1;
(b) Sgn(h'hz) = 0, néu h'hx = hx, con ngugde lai ta c6
Sgn(h'hz) = —Sgn(hz), néu W hx # hx va b’ 1a am tinh d6i v6i h (hodc ¢, néu h =T
va T = ¢);
Sgn(h'hx) = +Sgn(hz), néu W' hx # hz va b’ duong tinh déi véi h (hodc ¢, néu h = I

va T = c).

Dinh nghia 2.3. Gia sit X 1a mot DSGT tuyén tinh day du, fm(z) va u(h) tuong tng 1a
cac do do tinh md ctia ngdn ngit x va clia gia ti h théa man cac tinh chat trong Ménh dé 2.1.
Khi d6, ta néi v 1a 4nh xa cdm sinh bdi do do tinh md fm ctia ngdn ngit néu né duge xac
dinh nhu sau:

(a) v(W) =k = fm(c™),v(c7) =k —afm(c) = Bfm(c7), v(ch) =k + afm(ch);

(b) w{hy) = v(w) + Sgnlhie) (g, ilhe) froe) — w(hyw)uth) fmlo)},

trong dé
w(hjz) = 3[1 Sgn(h 2)Sgn(hphjz) (8 — )] € {e, B} v6i moi j, —g < j < p va j # 0;
(c) v(Pc™) =0, v(Bc™) =k =v(Pch), v(Xch) =1, va véi moi j,—q < j < pva j #0,
ta c6

V(@hyw) = v(w) + Sgnlhge Sk o ulhe) f(@))

N

va

v(Shja) = v(z) + Sgn(hje){ELgg, (ki) fm(a)}.

2.2. Déi tugng mo

Céc thyc thé trong thé gidi thuc hay céc khai niém tritu tugng thuong 1 cic doi tugng
phitc tap. Cac ddi tugng nay chita mot tap nhat dinh céc thong tin vé ddi tuong va cac hanh
vi dya trén cic thong tin d6. Thong tin vé dbi duge goi 1 thude tinh ddi tugng va duge xac
dinh béi gia tri cu thé, gia tri nay c6 thé 1a gia tri r6 hoac vi mot 1y do nao dé ma ta khong
xac dinh dugc gia tri chinh xac ctia né. Chang han, thuoc tinh tudi ctia mot déi tuong dudc
cho 1a “khodng 187, “tit 20 dén 22", hodc c¢6 thé 14 mot gia tri ngon ngit “rat tré”. Hodc trong
mot ngit cdnh khéc, thudc tinh luong clia mot déi tuong 1a “cao”, “kha nang thap”, “khoang
5.000.000”, ... Nhitng thong tin khong chinh xac, khong ré rang nhu vay goi 1a thong tin ma.
Nhu vay, mot d6i tugng 1a md vi ¢6 mot hodc nhiéu thude tinh ¢6 chita thong tin mo (goi 1a
thudc tinh mo). Khong mat tinh tong quat, vé mat hinh thitc, déi tugng 6 it nhat mot thuoc
tinh mo goi 1a ddi tugng mo.

2.3. Lép mao

Céc déi tugng c6 nhitng thuoc tinh giéng nhau duge dua vao cac 16p va to chiic thanh he
thong phan cap. Vé miit 1§ thuyét, mot 16p c6 thé duge xem xét tit hai quan diém khéc nhau:
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thit nhat, mot 16p md rong duge dinh nghia béi danh sach cac dbi tugng ctia né. Thit hai, mot
16p khai niém, duge xac dinh bdi mot tap cac thude tinh va cic gia tri chap nhan duge ciia
né (v cac phuong thitc dé thao tac trén céc thudc tinh nay). Ngoai ra, mot 16p con duge xac
dinh tit 16p cha bang cach thita ké trong co s6 dit lieu huéng ddi tugng (CSDL HDT) c¢6 thé
dugc xem nhu la truong hgp dac bigt ctia truong hgp thit hai.

Vi vay, mot 16p duge xem 1a md vi nhitng 1§ do sau: Thit nhat, mot s6 déi tugng ciia mot
16p dugce xac dinh 1a d6i tugng mo, khi dé, nhitng ddi tugng nay thuoc vé 16p véi do thuoc
nhit dinh. Thit hai, khi mot 16p duge dinh nghia, mién tri ctia mot thuge tinh ndo dé cé thé
14 mo va nhu vay mot 16p mo duge hinh thanh. Vi dy, mot 16p Hink dnh la mS vi mién gia
tri thugc tinh ndm ctia n6 st dung yéu to thoi gian 1a mot tap hop cac gia tri mo nhu lau,
rat lav va khodng 50 ndm. Thit ba, mot 16p con dude ké thita mot hodc nhidu 16p cha, trong
d6 c6 it nhat mot 16p cha 13 16p mo.

Su khéc biét chinh gita cac 16p mdo va cac 16p ré do la ranh gidi cta céc 16p ma khong 16
rang. Sy thiéu chinh x4c trong ranh gidi gita cac 16p md 14 do sy mo ho clia nhitng gia tri
trong mién tri thuoc tinh. Trong CSDL HDT mo, cac 16p 1a mo vi mién tri thuoc tinh cia
chiing chita céc gia tri mo. Mot déi tuong mo thudc vé mot 16p xay ra vi 16p hodc doi tuong do
c6 thé 14 ms. Tuong tu nhu vay, mot 16p 13 16p con ciia mot 16p khac véi do thuoc k(ke zZ™)
nao d6 vi d6 1a 16p md. Do vay, cac danh gia ctia mdi quan hé 16p ddi tuong mdo va phan cap
thita ké mo 14 quan trong ctia moé hinh CSDL HDT ma.

2.4. Quan hé 16p dbi tuong mo

Theo [6], trong CSDL HDT md, bén trusng hop sau day c6 thé duge ding dé phan bigt
cho cac mdi quan he 16p dbi tuong: (a) Ldp ré va ddi tuong ré: trudng hop nay giong nhu
trong CSDL HDT, nghia 1a d6i tugng thuoc hay khong thuoc 16p mot céch chic chan; (b) Lop
o va doi tugng mo: 16p duge xac dinh chinh xéc va c¢6 ranh gidi chinh x4c, con doi tugng la
md vi gid tri thuoc tinh ctia né c6 thé ms. Trong trudng hgp niy, ddi tugng c6 thé 1a thanh
vien ciia 16p véi do thuoc ndo dé; (¢) Lép mo va déi tugng ro: giong nhu truong hop ¢ (b)),
cac déi tugng c6 thé thudc vé 16p véi mite do thuoce k. Vi du mot ddi tugng hoc vien cao hoc
va mot 16p sinh vién tré; (d) Lép mo va d6i tugng mo: trong trudng hop nay, doi tugng ciing
thuoc vé 16p v6i mite do thuge k. Cac mdi quan he 16p doi tugng trong (b), (c) va (d) trén day
dugce goi 1a quan he 16p d6i tugng ma. Trong thyc té, truong hop (a) ¢6 thé duge xem nhu I3
truong hop dic biét ctia mdi quan he 16p ddi tugng md, véi do thuge ctia doi tugng vao lop 1a
1. Ro rang sy danh gid mitc do thanh vién khong chic chin clia cac ddi tugng vao 16p 1a rat
quan trong trong quan hé 16p ddi tugng mo.

Theo [1], dbi v6i mdi gia tri ngon ngit md z, ta sé dinh nghia mot biéu dién khoang cho
x. Trong thuc té, so gia tit trong cac gia tri ngon ngit 14 hitu han nén ton tai mot sé6 nguyén
duong k* sao cho 0 < |z| < k*, Vo € X. V6i bat ky x € X, dit j = |z|, v6i mdi s6 nguyen k
cho trude véi 1 < k < k*, lan can téi thiéu k cla x ky hieu 13 Omin i (7) dugce dinh nghia nhu
sau:



288 NGUYEN CONG HAO, TRUONG THI MY LE

- Trudng hop k£ = j : Onmink(x) = I[(h—12) U I(hz).
- Truong hop 1 < k < j : Opini(z) = I(x).
- Truong hop j+1 < k < E* : Oming(w) = [(hy)UI(hyy'), v6i 1" € {—q,p}, y,y' € H(x),

[yl = [hey'| =k + 1.
Tit d6, ta thdng nhat cAch biéu dién dit litu ngon ngt mds theo dinh nghia sau.

Dinh nghia 2.4. [1] Cho x € X U C, mot biéu dién khoang ctia = 1a mot tap IRp(z) cac
khoang dugc xéc dinh: IRp(z) = {Omink(2)|1 < k < n}.

Céch biéu dién dit licu ngon ngit mo nhu trén c6 thé sit dung dé biéu dién cic dang dit ligu
khéac. Ddi v6i gia tri s6, day 1a loai dit lieu ré, do mo ciia dit lieu bang 0, khi d6 méi gid tri sd
a duge biéu dién bang [a, a], VA Omink(a) = {[a,a]}, v6i moi 1 < k < k* va IRp(a) = {[a, a]}.
Con mbi gi tri khodng a duge biéu dién bang [a — &,a + €], véi € duge xem 14 ban kinh véi
tam a. Vi [a — ¢,a + €] la dit lieu 16 nén Opink(la —e,a +€]) = {[a — ¢,a + €]}, v6i moi
1<k<k*valRp(la—e,a+e¢])={la—e,a+¢]}.

Quan hé gan nhau sé duge xay dyng dya trén cdc khodng md ctia ciac phan tit trong X.
Chiing 14 mot cod s6 topd ngit nghia trén mién tri tham chiéu ctia thuoc tinh mo A. Gia tri
thudc tinh A clia ddi tugng o ki hieu o(A). Vi tap cac khoang md thuoc Py 1a mot phan hoach
trén mién tri thuoc tinh mo nén né xac dinh mot quan hé tuong duong vdi cac 16p tuong
duong 1a cac khodng mo nay A. Cac gid tri ndm trong cting khoang s& dugc coi 13 gan nhau
mic k. Tuy nhién, nhu da phan tich ¢ phan trén, khi z ¢6 do dai bé hon k thi gia tri v(z)
13 diém dau mit ctia mot 16p twong duong I(u) trong Py. Didu nay dan dén c6 nhiing gia tri
trong lan can cua x lai khong tuong ty mtc k. Vi vay, ta sé xay dyng mdt phan hoach khac
sao cho v(z) 1a diém topd clia phan hoach véi moi x, |z| < k, nhu sau:

Xét X 1a DSGT tuyén tinh day du, véi HT = {hq,...,h,} vi H™ = {h_1,...,h_,}, trong
dé p,q > 1. Dat Hy 1a tap cac gia tit yéu, Hy 1a tap cac gia tit manh theo nghia khi tdc dong
né sé lam thay doi nghia manh hon s6 gia tit trong Hi, tic 1a cAc tap Hy va Hy gom:

Hy = {hihoglt <0 < [p/2), 125 < (/2]

Hy = {hi,h—_jl[p/2] <i<p, [q/2] <j < q}

Dat Py (Hy) = {I(hiy)|ly € X, h; € Hy,}, v6i n = 1,2. Hai khoang I(z) va I(y) trong
Pry1(Hy,) duge goi la lien thong véi nhau néu ton tai cdc khodng thuoc Pyyq(H,,) lién tiép
nhau xép tit [(x) dén I(y). Quan hé nay sé phan Py.1(H,) thanh cac thanh phan lien thong.

Ta lai ¢6, v6i mdi y € Xy, Pry1(H1) duge phan thanh céc cum c6 dang {I(h;y)|h; € H1}.
Hon ntta, do I(h—1y) < v(y) < I(h1y) hoac 1a I(hyy) < v(y) < I(h_1y) nén bao gid ta cing
6 v(y) € {I(hiy)|hi € Hi}.

Bay gio ta phan cum cac khodng mo cia Pyiq(Hz). Gid st Xj = {zs]s = 0,...,m — 1}
gom m phan ti duge sdp thanh mot diy sao cho z; < x; khi va chi khi ¢ < j. Ky hiéu
Hy = HyNH™ va Hy = HyNH". D&y réing h_, € Hy vh h, € Hy . Cac cum dugc sinh ra
tit cac khoang ma thuoc Pyyq(Ha) 6 ba loai sau day:

(a) Cum n&m bén trai g : {I(h;zo)|h; € Hy }.
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(b) Cum nim bén phai zy,—1 : {I(hiTm-1)|hi € Hy }.
(c) Cac cum nam gitta x5 va xeq1 v6l s = 0,...,m — 2 phu thudc vao Sgn(hpzs) va
Sgn(hpxsy1) nhu sau:
(c1) P = {I(hizs), I(Wzsy1)|hi € HY b € Hy },
néu Sgn(hyzs) = +1 v Sgn(hprsi1) = +1.
(c2) P ={I(h;xs), I(h;-arsﬂ)\hi € Hy, h;» € H},
néu Sgn(hyzs) = +1 vad Sgn(hprsyr) = —1.
(3) P = {I(hsz,), (Ko )i € Hy 1, € Hy ),
néu Sgn(hpzs) = —1 vad Sgn(hprey1) = +1.
(c4) P = {I(hiws), I(Rjxs1)|hi € Hy By € Hy '},
néu Sgn(hyxs) = —1 va Sgn(hpxst1) = —1.
Tap tat ca cac cum duge ky hiéu 1a C va ta dinh nghia khodng tuong ty mic k nhu sau:

Dinh nghia 2.5. [1| Mdi P thudc C, ta goi khoang tuong tu mitc k ting véi P la Si(P) =
U{I(u)|I(u) € P}.

Véi cach dinh nghia nay, mdi khoang Si(P) sé khong qua 16n dé phi bat ky mot khoang
I(u) thuoc P, nhung lai khong qui nhé dé ndm gon trong mot khoang I(u) thudc Piyq nio.
Vi {Si(P)|P € C} 1a mot phan hoach trén mién tri tham chiéu nén né xéc dinh mot quan he
tuong duong va ta sé goi 14 quan hé tuwong tir mitc k. Do tinh chit ctia phan hoach nén véi
mdi gia tri z ctia thudc tinh, ton tai duy nhat mot cum P sao cho v(z) € Si(P). Vi vay, ta
c6 thé dinh nghia Sy (z) = Si(P).

Ménh dé 2.2. [1] Cho X la DSGT tuyén tinh day di, trong dé6 H™ va H~ c6 it nhat hai
phan tii. Khi do:

(a) Vdi moi k,{Sk(u)|lu € X UC} duge zdc dinh duy nhat va la mot phan hoach cia doan
[0,1].

(b) Vi moi z,u € X UC, néu v(z) € Sp(u) thi lan can bé nhdit miic k cia x ndm trong
Sk(u), tic 1 Omin k() € Sk(u).

Dinh nghia 2.6. Cho mot dbi tugng bat ky o trén tap thuoc tinh {Ag, Ag, ..., A, } clia 16p
C, X 13 mot DSGT tuyén tinh day du, véi méi k,1 < k < k*, S; 1a quan hé tuong ty mic k
trén mién tri thuoc tinh A; cta 16p C. Khi d6, véi moi u € X, gid tri o(4;) va u dude goi la
bang nhau muc k, ky hiéu o(A4;) = u, khi va chi khi Opin 1 (0(4;)) € Sk(u).

Dinh nghia 2.7. Cho hai ddi tugng bat ky o1, 0o trén tap thuoc tinh {Ay, Ay, ..., A, } cia
16p C, X 1a mot DSGT tuyén tinh day du, véi méi k,1 < k < k*, Sy 1a quan he tuong tir miic
k trén mieén tri thuoc tinh A; cta 16p C. Khi dé:

(a) Hai gid tri 01(4;) va 02(A;) duge goi la biang nhau miic k, k§ hieu o1(A;) =5 02(4;), khi va
chi khi t6n tai mot 16p tuong duong Sy (u) ctia quan he tuong tu S sao cho Opin k(01(4;)) €
Sk(u) va Omin i (02(Ai)) € Sk(u).

(b) Hai gia tri o1(A;) vd 02(A;) duge goi 1a khac nhau mic k, ky hieu o1(A;) #x 02(4;), néu
khong ton tai mot 16p twong duong Si(u) clia quan he tuong tu Sk sao cho Opin x(01(4;)) €
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Sk(w) va Omin i (02(A;i)) € Si(u).
B6 dé 2.1. [1] Quan hé bing nhau theo mic k(=) la mot quan hé tuong duong.

Heé qua 2.1. Cho o1, 02 la hai doi twgng bat ky trén tap thudc tinh {A1, As, ..., Ay} clia l6p
C, Sk la quan hé tuong tw mic k(0 < k < k*) trén mién tri thudc tinh A; cia lép C,

(a) Néu o1(A;) = 02(A;) thi 01(A;) =p 02(A;),VE' < k;

(b) Néu Ol(Ai) #k OQ(Ai) thi Ol(AZ') ?’ék’ OQ(AZ‘),Vk/ > k.

3. MO HINH CO SG HUGNG DOI TUGONG M3 VA MOT SO THAO TAC
3.1. Dinh nghia 16p mao

C4c 16p trong CSDL HDT m¢ ¢6 thé md. Theo d6, mot ddi tugng thuoc mot 16p tity theo
mitc k va mot 16p 1a 16p con ctia mot 16p khéc ciing theo mitc k(k € Z1). Trong CSDL HDT,
mot 16p duge dinh nghia bao gom mbi quan hé ké thita, thuoc tinh v phuong thitc. Dé x4c
dinh mot 16p md, can thiét bo sung them mot s6 dinh nghia, khi khai bdo mbi quan hé ké
thita can chi ra mitc ma 16p nay 1a 16p con ciia 16p cha. Va trong dinh nghia ctia mot 16p mo,
cac thugce tinh mo c¢6 thé duge chi ra mot cach 16 rang. Vé mat hinh thic, dinh nghia ctia mot
16p md duge thé hien nhu sau:

CLASS ten lop

INHERITES
tén lop cha tha 1 WITH LEVEL OF mauc 1

tén ldp cha thit n WITH LEVEL OF mic_n
ATTRIBUTES
tén thuc tinh thit 1: [FUZZY| DOMAIN dom_1: TYPE OF kicu_ 1

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

END

Vi du 3.1. Cho mot 16p “Nhan vién tré” nhu sau:
Class NhanVienTre {
Oid: allID
Ho tén : string
Tudi : [fuzzy| domain [18 .. 60]: int
Qué quan : string
Heé s6 luong: [fuzzy| domain [0..7,5]: float
S6 lugng san pham: [fuzzy| domain [0..30]: int
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Cho cac d6i tugng trén tap thuoc tinh ctia 16p “Nhan vién tré”™:

o1(oidy, Hai, 27, Hué, 2.67, 15),

02(0idy, Nam, “khoang 30", Phi Yen, “it thap”, “rat cao”),

03(0id3, thi, “kha tr&”, Cin Tho, “kha ning it thap”, “kha ning cao”),

04(0ids, Quéc, “it kha tr&”, Ha Noi, “khoang 3.0”, “khodng 177).

Khi can xac dinh mitc do thuoc ciia cadc do6i tugng vao 16p thi ta chi can x4c dinh miic
trong quan hé bing nhau ciia thuge tinh tudi.

Trudc hét, ta sé xem mién tri ctia thudc tinh “Tudi” 14 mot dai s6 gia ti vd duge xac dinh
nhu saw: G = { tré, gia}, H- = { gan, it} va HY = { khd, rat}. Cac tham s6 mo: fm(tré)
= 0.42; fm(gia) = 0.58; p(rat) = 0.2; u(khd) = 0.28; u(gan) = 0.27; u(it) = 0.25. Gia st
k* = 3.

Gia st mién tri tham chiéu ctia bién Tudi ctia nhitng ngudi dang cong tac 1a cdom(Tudi)
= [18, 60], nén ta sé ding hé s6 r = 42 dé chuyén doi tir [0,1] qua [18,60], cac ki hi¢u c6 kem
7 chi cho sy chuyén ddi nay.

Véi k =1, ta c6: Omina (khd tré) = I.(khd tré) = (21.5280,26.4672),

Ormin1 (it khd tré) = I (it kha tré) = (25.2324, 26.4672].

Véi k = 2, ta c6: Omma (it kh tré) = I, (it khd tré) = (25.2324, 26.4672]

Omin2(khd tré) = I, (khd khd tré) UL, (gan khd tré) — (22.51584,25.2324]

Véi k = 3, ta co:

Ormins (kha tré) = I,.(it kha khd tré) UL (rét gan khd tré) = (23.55308,24.16554).

Ormins (it khd tré) = I, (kha it kha tré) UL, (gén it kha tré) = (25.4794, 26.1585).

Nhut vay, IRp(kha tré) — {(21.5280, 26.4672], (22.51584, 25.2324], (23.55308, 24.23222|}

IRp(it kha tré) — {(25.2324, 26.4672], (25.2324, 26.4672], (25.4794, 26.1585]}

Déi v6i gid tri thuoc tinh ddi tugng o1 (Tudi) = 26, ta ¢6 Omin k(27) = [27,27],V1 < k < k*
va IRp(27) = {[27,27]}. Con 09(Tudi)= ‘khoang 30’ dugdc biéu dién bang khoang [29, 31], nén
Omink([29,31]) = [29,31],V1 < k < k* va TRp(]29,31]) = {[29,31]}.

Véi u="tré”, ta c6 cac 16p tuong duong Si(iré) clia quan hé tuong tu Sy nhu sau:

Sy (tr€) = I (kha tré) UL, (gan tré) = (21.5280, 26.4672]U(26.4672, 31.23] = (21.5280, 31.23]

Sor(tr6) = I, (it kha tré) UL (vét gan tré) = (25.2324, 27.91476].

Ss . (tré) = I.(it it khd tré) UL, (rat rat gan tré) — (26.1585,26.2767]

Nhu vay, stt dung cac dinh nghia trén ta duge cac dbi tuong thuoc vao 16p “Nhan vién tré”
nhu sau:

Khi k = 1, cac ddi tugng o1, 02,03 v 04 déu thuoc 16p “Nhan vién ¢ré” vi:

Omin71(01 (tuéi)): [27, 27] - SLT(tTé), Omin71(02(tU6i)): [29,31] - 5177»(757’(37)7

Ormin.1 (03(tudi)) = (21.5280, 26.4672] C Sy, (tr€ ), va Omin 1 (04(tudi)) = (25.2324, 26.4672] C
S1.r(tré).

Khi k = 2, chi ¢6 cdc d6i tugng o1 va o4 thudce 16p “Nhan vien #ré” vi Opin 2(01(tudi)) =
27,27] C S, (1€ ), Omin2(04(tudi)) = (25.2324,26.4672] C Sa,-(tré ).

Va khi k = 3, khong ¢6 d6i tugng ndo thudc 16p “Nhan viéen tré”.
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3.2. Mot sbé phép toan dai s6 quan hé

Do xay dyng mo hinh co sé dit lieu theo ngit nghia méi nén cac thao tac trong moé hinh
nay can duge nghién citu. Bai bdo dé xuat cac phép toan dai s6 co ban: phép chon md (g),
phép chiéu mo (ﬁ), phép tich mo (;), két néi mo (M) va phép hop md (LNJ) Cho Cy va (s 1a
céc 16p mo, Attr(Ch) va Attr(Cs) la cac tap thuoc tinh twong ting cia ching. Gia stt mot 16p
mdi C' duge tao ra bang cich két hgp C; va Cy. Khi dé,

C = Cy x Cy, néu Attr(Cy) N Attr(Cs) = ¢,

C = C1 X Cy, néu Attr(Cy) N Attr(Cs) # ¢ va Attr(Cy) # Attr(Cs),

C = C, U Cy, néu Attr(Cy) = Attr(Cs).

~

3.2.1. Phép chon mo (II)

Cho 16p C gdm tap céac thuoc tinh {Aq, Ag, ... A, }, f = (A; =k fvalue;) 12 mot biéu thitc
didu kien ma mdi déi tugng ctia 16p C' c¢6 thé théa man hodc khong. Khi d6, phép chon trén
C céac d6i tuogng thoa man diéu kién f, ky hiéu gf(C), duge xac dinh nhu sau:

34(C) = {olo(Ai) = fvalue;}

~

3.2.2. Phép chiéu mo (I1)

Cho 16p C gom tap thuoc tinh Attr(C) = {A1, A, ... A} vatap cac doi tugng O(Attr(C)) =
{01,092, ...,0m}, X C Attr(C),a € Z* la mitc cho trude. Khi d6, phép chiéu trén tap X cla
16p C, ky hiéu aX(C’), sé& cho ra mot 16p méi C” ¢6 tap thuoce tinh 1a X va cac ddi tugng duge
xac dinh nhu sau:

~

C' = H (C) = {Oi|0i € O(X) /\VOi,Oj S C,,i 75 j,VAt e X: Oi(At) #a Oj(At)}.
ax

3.2.3. Phép hop mo ()

Phép hgp mo ctia C; va Cy sé cho ra mot 16p mdéi C. Khi dé cac ddi tugng cia 16p C
gom ba loai d6i tugng nhu sau: Hai loai dau tién 1a cic ddi tugng triyc tiép dén tir cac 16p
thanh phan (16p C7, Cs) khac nhau theo miic cho trude. Loai thit ba bao gom cac ddi tugng
13 két qué ciia viéc két hop cic ddi tugng con lai tir hai 16p bang nhau theo mic cho trudc.
V6i a € Z 1a miic cho trude, ta co:

C = C1JCy = {o|(Vo" € Cano € C1: 0(Cy) #4 0" (Ca))V (Vo' € CrNo € Cy: ((0(C2) #a

o

o"(C1)))

V(3 € CL AT € Cy: 0 (Ch) =4 0" (C2) Ao =T(d,0"))}.

O day, ¥ 13 mot thao tdc hgp nhat hai déi tuong con lai dé tao thanh mot dbi tugng
mdi ciia 16p. Cho o vA 0" 1a hai ddi tugng cia 16p Cq va Oy, 0 1a ddi tugng méi cia 16p
C,o=T(d,0"). Khi d6, o(C) = o'(Cy) hoac o(C) = 0" (Cs).

3.2.4. Phép tich mo (%)

Phép tich mo ctia hai 16p Cq va Cy sé cho két qua 13 mot 16p méi C' ¢6 céc thude tinh bao
gom céc thuoc tinh ctia Cp, Co va b6 sung thém mot thuoc tinh dinh danh mdi. Céc d6i tuong
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ctia 16p C' duge tao ra bdi cac ddi tugng ctia 16p C; va Cy nhat sau:

C=CyxCy= {o|Vo' € C1 A" € Cy : o(Attr(Ch)) = o' (C1)) N o(Attr(Cy)) = 0" (Ca)}.

Gia st cac d6i tugng thuoc vao 16p C theo miic ky va cac ddi tugng thude vao 16p Co theo
miic ky. Khi d6, theo Bo dé 2.1, cac doi tugng nay thuoc vé 16p méi C véi mite k = min{ky, ko }.
3.2.5. Phép két néi mo (X)

Cho hai 16p C; va Cs, v6i Attr(Ch) N Attr(Ca) # ¢ va Attr(C1) # Attr(Cs). Khi do,
phép két n6i mo ctia Cy va Cy cho két qua 1a mot 16p mdéi C, ¢6 tap thuoc tinh la Attr(Cp) U
(Attr(Cy) — (Attr(Cy) N Attr(Cs))) va bo sung thém mot thuoc tinh dinh danh mdi. Con céc
doi tugng ctia C dugce tao ra bdi cac thanh phan doéi tugng tit C; va Cs, trong d6, gid tri clia
cac dbi tugng trén cac thuoc tinh chung phéi bang nhau theo mtc « cho trude, o € Z*. Khi
d,

C:C’1%02:{050’601/\30”602:

o (Attr(Ch) N Attr(Cy)) =4 0" (Attr(Cy) N Attr(Ca))
No(Attr(Ch)) = o' (Cy)
No(Attr(Cy) — (Attr(Cr) N Attr(Cy))) = o (Attr(Cs)” (Attr(Cy) N Attr(Cs)))}.
Céc ddi tugng nay thudc vé 16p mdéi C véi miic k = min{ky, k2 }.
Drta vao Dai s6 quan hé, nguoi ta c6 thé x4y dung cac biéu thitc dai s6 quan hé dé tra 1oi

cac cau truy van.

Vi du 3.2. Cho biét oid, ho tén va tudi ciia cac doi tugng thudc 16p “Nhan vien tré” c6 heé sd
luong it thap véi mic 2.
Sit dung cAc phép toan dai sb trén, ta c6 thé tra 16i cho cau héi nay:

[10id, Ho tén, ’I‘uéi(gHé 6 luong =2 “it thap” (Nhan vien tré)).
2

Doi véi thuoe tinh He s6 luong: goi X jg 1a mot DSGT véi G= { thap, cao}, HT =
[ rat, khd}, H- ={ khd ndng, it}, rat > khd, it > khd nang. Chon w = 0.4, fm(thap)
= 0.4; fm(cao)= 0,6; p(rat)= 0.3; u(khd) = 0.25; fm(khd ndng) = 0,2; u(it) = 0.25;
cdompsy, = [0,7.5].

Omin2(2.67) = [2.67,2.67];

Onmin2 (it thip)= I, (khd ndng it thap) U I (khd it thap) = (3.55, 3.963];

Onmin 2 (khd ning it thap)= I, (khd nang it thap) = (3.55, 3.775];

Omin 2 (khodng 5.0) = [2.67,3.33];

So msLr (it thip) = I, (khd nang it thap) \J I (khd it thap) = (3.55, 3.963];

Két qua nhan dugc: o (oide, Nam, “khoang 30”), o3(0ids, Théi, “kha tré”).

4. XU LY TRUY VAN TRONG CO SO DU LIEU

X1t 1y truy van dya trén dé xuat mo hinh co s6 dit lieu huéng déi tugng md lién quan dén
thao tac Iya chon cac déi tugng thudc 16p theo mot mitc nhat dinh va dap tng cac diéu kién
truy van ciing theo mot muc xac dinh. Nhu vay, truy van trong co sd dit lieu huéng doi tugng
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md c6 lien quan dén sy hya chon céc mitc, va vi vay, mot cau lénh truy van trong co sé dit lieu
huéng d6i tugng md ¢ cau tric nhu sau:

SELECT < Danh sach thudc tinh>

FROM <Ldp; WITH mittc_ky, ..., Lop,, WITH mitc_k,, >

WHERE <Diéu_kién truy van WITH mic k >

O day, <didu kien truy van> la mot didu kien mo hodc lien két cac didu kien md c6 sit
dung cac phép toan tuyén va hoi. Tat ca cic miic thude s nguyén duong. Sit dung cau léenh
truy van huéng déi tugng md, ching ta cé thé 1y dude céc ddi tugng thuoc vé cac 16p theo
cac mitc cho trude va dong thoi dap tng cac diéu kién truy van theo mic cho truée.

Theo phan tich trén ¢ muc 2.4 vé moi quan he 16p dbi tugng md, ta da xac dinh dugce cac
do6i tuong thuoc vao 16p theo mitc xac dinh. Nhu vay, vAn dé quan trong con lai trong cau
truy van huéng ddi tugng mo chinh 14 xac dinh céc ddi tugng thoéa diéu kien mo theo miic cho
trude.

Thuat toan. Xit Iy truy van huéng déi tugng mo
Vao:
- L6p C cling véi cac thuoce tinh {4y, Ao, ..., A, }, tap cac dbi tugng thuoce 16p C : {og,t =
1,...,m}.
- Cau truy van dang select... from... where (A; = fvalue; ¢ A; = fvalue;), trong do,
fvalue 13 gia tri md, ¢ 14 phép toan hoi (and) hodic tuyén (or).
Ra: Tap céc doi tuong O = {o; : 04(A;) =, fvalue; ¢ 04(Aj) =i fvalue;}
Phuong phap:
(1) Xay dung cadc DSGT cho cac thudc tinh c6 trong diéu kién truy van:
~ Xéac dinh Gy4,, Hy,, chon do do tinh md cho cdc phan tit sinh va gia tit
— Xéac dinh Gy, Ha,, chon do do tinh md cho cac phan t1 sinh va gia ti
(2) Xéc dinh mién tri kinh dién: D4, = [ming,, max,,] va Da; = [minAj,maxAj]
(3) O=¢.
(4) Xay dung lan can t6i thiéu mic k ctia gia tri thuoc tinh A; vd A; ciia méi d6i tugng, ky
hiéu 1& Omin k(0£(Ai)), Omin,k(0t(A;)).
(5) Xay dung 16p tuong duong Si(fvalue;) va S (fvalue;)
Duyét 1an lugt cac déi tugng ban dau ciia 16p dé tim cac dbi tuong thda diéu kien mo:
(6) For each o(t =1,...,m) do
(7) If Omin,k(0i(As)) € Sk(fvalue;)Omin i (0:(A;4)) C Sk(fvalue;) then
(8) O=0 o,
(9) Return O
Vi du 4.1. Cho cac ddi tugng ctia 16p “Nhan vién tré” theo Vi du 3.1:
Yéu cau truy van md:
“Tim nhitng nhan vién thudc 16p Nhan vién #ré v6i mic a = 1, ¢6 hé s6 luong it thap va
s6 lugng san pham kha ning cao véi mic k = 17.
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Theo Vi du 3.1, cac ddi tugng ctia 16p “Nhan vién tré” da cho déu thuoc 16p theo mic 1.
Bay gio chiing ta sé dya vio thuat toan trén dé xac dinh cic ddi tugng thdéa diéu kien truy
van md.

Trudc hét, ta xem mién tri ciia thudc tinh “Tudi”, “Heé s6 luong” va “S6 lugng san pham”
13 céc dai s6 gia tit duge xac dinh nhu cac vi du trén:

D6i véi thuoc tinh He s6 Iuong:

Ormin 1o(khodng 3.0) = [2.67,3.33]; Ominro(2.67)=[2.67, 2.67], véi moi k < k*

Omin,1 (khd nang thap)= I, (khd nang thap) = (2.35, 3.25]

Omin,1 (7t thap) = I,-(it thap) = (3.25, 4]

Omin,1 (khd ning it thap)—= I.(khd nang it thap) = (3.55, 3.775]

S1r (it thap) = I, (rat thap) U1, (it thap) = [0.4];

D4i v6i thuoe tinh S6 lugng san pham, Goi X g7 gp 12 mot DSGT cla thudce tinh s6 lugng
san pham (SLSP), véi G= {thdp, cao}, HY = {rat, kha}, H- ={khd ndng, it}, rat > khd,
it > khd ndang. Chon w = 0.4, fm(thip) = 0.4; fm(cao) = 0,6; u(rat)= 0.2; u(khd) = 0.5;
p(khéa nang) = 0,3; p(it )=0.2. Cho Dom(S6 lugng SP) = [0,30], nén ta s& ding he s6 r = 30
dé chuyén doi tit [0,1] qua [0,30].

Oumin i (khoang 17) = [16,18] va Opinx(15) = [15, 15], véi moi k < k*.

Omin 1 (rdt cao) = I, (rat cao) = (26.4,30];

Omin,1 (khd nding cao) = I, (khd nang cao) = (15.6,21].

S1,sLspy (khd nang cao) = I, (khd ndng cao) Ul (khd cao) — (15.6,21]U(21,26.4] =
(15.6, 26.4]

Duyeét lan lugt cac déi tugng nhu bude (6), ta duge cac dbi tugng thoa dieu kién truy van:

02(0ide, Nam, “khoang 30", Phi Yen, “it thap”, “rat cao”),

03(oids, théi, “khé tré”, Can Tho, “kha ning it thap”, “kha ning cao”),

oa(0ids, Qubc, “it kha tré”, Ha Noi, “khoéng 3.07, “khong 177).

Vi du 4.2. Néu mic truy van trén duge sita lai thanh k = 2, khi doé:

D6i v6i thuoc tinh He s6 luong:

Omin 2 (khd nang thap) = I (khd ndang khd nang thap) UL, (khé khd nang thap) = (2.62,
2.845]U (2.845, 3.115| = (2.62, 3.115]

Onmin2 (it thip)= I.(khd ndng it thap) Ul (khd it thap) = (3.55, 3.963]

Omin 2 (khd ning it thap)= I (khd nang it thap) = (3.55, 3.775]

So msLr (it thip) = I, (khd nang it thap) UL, (khd it thap) = (3.55, 3.963].

Déi v6i thuoc tinh S6 lugng san pham, ta co:

Omin 2 (it cao) = I, (khd ning rat cao) Ul (khd rat cao)=(27.12, 28.2]U (28.2, 29.28]=(27.12,
29.28];

Omin,2 (khd nang cao) = I, (khd nang khd nang cao) Ul (khd khd ndng cao) = (16.68,
18.3] U (18.3, 19.92] = (16.68, 19.92].

Sa.srspr (khd ning cao) = I, (khd nang khd nang cao) UL, (khd khd ning cao) = (16.68,
18.3] U (18.3, 19.92] —(16.68, 19.92]
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CAac d6i tugng thoa diéu kién truy van chi con:
03(0ids, Thai, “kh4 tré”, Can Tho, “kha nang it thap”, “kha ning cao”)

5. KET LUAN

Bai bao dé xuat mot mo hinh méi cho co sd dit lieu huéng d6i tugng mo dira trén cau tric

dinh lugng ctia DSGT. Muc dich chinh 1a biéu dién dit lisu bing tap cac khoang trén khong

gian tham chiéu ctia mién tri thudc tinh ctia déi tuong o. Cac quan hé ddi sanh bang nhau

theo mitc k duge tuong ty nhu trong co sd dit lieu truyén théng. Mot sé6 phép todn dai sb

quan hé dugc trinh bay phit hgp véi mo hinh méi. Viéc thuc hien truy van dé tim kiém cac déi
tuong trong co sd dit lieu huéng déi tugng mo bude dau dude nghién ciu. Cac dang truy van

phiic tap nhu st dung truy van 1ong nhau, stt dung céc lugng tit mo va cidc dang phu thuoc

dit lieu sé dugc nghién cttu trong nhitng cong trinh sau.
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