TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
S6 chuyén san Cong nghé thong tin Tap 21, S6 1B (2022)

MOT CACH TIEP CAN XU LY RANG BUOC
TRONG MO HINH CO SO DU LIEU HUONG POI TUONG MO

Nguyén Cong Hao

Ban Dao tao va Cong tac sinh vién, Dai hoc Hué

Email: nchao@hueuni.edu.vn

Ngay nhdn bai: 01/12/2022; ngay hoan thanh phan bign: 21/12/2022; ngay duyét dang: 20/12/2022
TOM TAT

Trong bai bao nay, ching toi dé xuat mot cach ti€p can xtt ly rang budc nhu rang
budc mién gid tri va rang budc gitta cac thudc tinh trén cac 16p ctia mo hinh co so
d@t liéu hudng doi tuong mo dua trén dai s6 gia ti. Theo cach tiép can nay, viéc
kiém chiing d6i twgng thdéa man rang budc theo tirng miuic k (k € Z*), véi k la mike
do twong tu dwoc xac dinh ting véi modi thudc tinh mo pht hop véi cac rang budc
dit liéu trong m6 hinh, dong thoi dé dang ddi sanh dit liéu truc tiép trén cac gia tri

ngdn ngtt so voi cac cach ti€p can khéc.

Tw khoa: Dai s0 gia tit, m6 hinh co s¢ dit liéu hudng ddi twong mo, rang bude dix

liéu.

1. MO PAU

Déi v6i mot co so dir liéu hudng d6i twong (CSDL HDPT) mo, rang budc la
thanh phan rat quan trong dung dé€ quy dinh ng nghia dit liéu déi véi CSDL va no
duoc xem nhu cac yéu cau can dugc thoa man gitta cac thudc tinh bén trong mot 16p
hodc cac thudc tinh gitta cac 16p véi nhau [5-6]. Ching han, khi luu trir thong tin vé
giang vién trong mot truong dai hoc, mot s6 rang budc cd thé duoc sit dung trén mién
gia tri ctia cac thudc tinh cta giang vién nhu s6 can cude cong dan, ma giang vién, tudi,
nang luc giang day va nghién cttu khoa hoc.... trong d6 gia tri s6 can cudc cong dan,
ma giang vién khong duoc trung nhau, tudi cta giang vién la twong doi tré, nang luc
giang day va nghién cttu kghoa hoc cta giang vién la rdt t6t. Cac rang budc ton tai la
mot thue t€ nén van dé la can dua ching vao cac md hinh dit liéu dé€ lam cho di liéu ¢
y nghia va phu hop véi nglt canh hon [1]. Cac rang budc cling duoc st dung dé€ dua ra
cac tiéu chuan cho viéc cap nhat, xtr ly dix liéu nhdm dam bao tinh nhat quan, dang
dan va day du.
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Mot cach tong quat, mét CSDL HDT mong mudn d6i véi nguoi dung khi nd
thoa man tat ca cac rang budc cd thé co trén cac 16p caa CSDL do, tao ra mot sy linh
hoat va day du vé méat nglt nghia trén phuong dién luvu tri va thao tac dir liéu. Nguoc
lai, sé c6 nhiing han ché trén cac dir liéu néu mot CSDL khong thoa man hodc khong
dua ra duoc cac rang budc. Cau truc bai bao duwoc trinh bay trong 5 phan, ngoai phan
mo dau, phan 2 trinh bay mot s6 kién thitc co so vé dai s6 gia te (DSGT) va CSDL HDT
mo dua trén DSGT, phéan 3 va 4 trinh bay mot s6 rang budc di liéu nhu rang budc
mién gia tri va rang budc gitta cac thudc tinh, phan 5 trinh bay két luadn va hudng
nghién cttu tiép theo ctia bai bao.

2. MOT SO KIEN THUC CO SO
2.1. Gidi thiéu dai s6 gia tix

DSGT la mot trong nhitng cach tiép can d€ phat hién cau truc dai s6 cua mién
gia tri ctia cc bién ngdn ngtt [4]. Theo quan diém dai s6, mdi mién gia tri ctia bién
ngon ngtt X c6 thé duoc hiéu nhw la mot dai s6 AX = (X, G, H,<), trong d6 Dom(X)=X 1a
mién cac gia tri ngén ngl ctia bién ngdn ngir X dwgc sinh ra tir tap cac phan tk sinh G =
{c, ¢} boi sy tdc dong cha cac gia tie trong H=H U H*, W la phan t& trung hoa, <la mt
moi quan hé tht ty c¢6 ngr nghia trén X, ndé duoc cam sinh tr y nghia dinh tinh tw
nhién cta tir ngtr. Cau trac tht tu cam sinh truc tiép nhu vay chinh la diém khac biét
S0 vOi cac cach tiép can khac. Khi thém mot sd phan ti déc biét, thi DSGT tro thanh
mét dai s6 triru twong X=(X, G, H,XZ,®,<), trong d6 £, ® la cac toan ti 18y gidi han ctua
tap cac phan ti duoc sinh ra khi chiu tac dong lién tiép cua cac gia t& trong H. Mot
cach khac, néu ky hiéu HX)={h...hpx/hi, ...hpeH} thi Ox=infimumH(x) va
Ix=supremumH(x). Cac ham dinh ltgng ngt nghia (v), ham d6 do tinh mo (fin), ham
dau (Sgn) va cac tinh chat caa DSGT ¢6 thé tham khao trong cac cong trinh lién quan
[1,4].

2.2. B¢ teong tu mitc k

Khi dinh nghia lan can mtc k chiing ta mong mudn cac gia tri dai dién nhuw vay
phai la diém trong ctia 1an can mttc k. Vi vay ta dinh nghia d¢ twong tu mutc k nhu sau:
Chiing ta ludn ludn gia thiét ring moi tap H- va H* chira it nhat 2 gia tir. Xét X 1a tap
tat ca cac phan tr d¢ dai k. Dya trén cac khoang mo muc k va cac khoang mo muee k+1
ching ta mo ta khong hinh thitc viéc xay dung mot phan hoach ctia mién [0,1] nhw sau:
Vi k=1, cac khoang mo murc 1 gom I(c) va I(c*). Cac khoang mo muec 2 trén khoang I(c
) 1a I(hpc) = I(hpac) = ... = I(hac) = I(hic) = va(c)=I(h-1c") = I(h-2c) = ...= [(h-gnc)=I(hqC).
Khi d¢, ta xdy dung phan hoach vé d6 twong tu mitc 1 gom cac 16p tuwong duong sau:
S(0)=I(hpc),S(c)=I(c")\ [I(h-oc)w Ithpc)]; S(W) = I(th-qc) U I(hqc?); twong tu ta cd S(c*) =
I(c)\[ I(hqc)u I(hpc)] va S(1) = I(hpct).Tuong tw, véi k=2, ta c6 thé xay dung phan
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hoach cac 16p tuong tw mtc 2. chang han trén khoang mo mtec 2, I(hic*) = (va(Phic?),
va(Zhic*)] voi hai khoang mo keé 1a I(hiict) va I(hiact) chung ta sé€ co cac 16p tuong duong
dang sau: S(hic*) = I(hic)\ [ I(hphic*)w I(hhic*)], S(Phic*) = I(h-ghi-act)o I(hghic*) va S(Zhic) =
I(hyphiac)o I(hyphict), véi 1 sao cho -g<i<p va i#0. Bang cach twong tw nhuw vay ta c6 thé xay
dung cac phan hoach cac 16p twong te mutc k bat ky. Tuy nhién, trong thuec t€ ting
dung chung ta co6 thé gidi han cac gia twr tac dong lién ti€p 1én cac phéan ti nguyén thuy
¢ va ¢* la mdt s6 nguyén k" nao dé. Cac gia tri kinh dién va cac gia tri mo goi la c6 do
twong tw mitc k néu cac gid tri dai dién cta ching cling nam trong mot 16p twong tu
mtc k.

Vi du 2.1. Ta xét lwgc d6 quan hé U = { MAGV, TENGV, NLV, LUONG } véi y
nghia: Ma s6 giang vién (MAGV), Tén giang vién (TENGV) la 2 thudc tinh rd, S6 ngay
lam viéc trong thang (NLV), Lvong (LUONG) la 2 thudc tinh mo. Trong d6 DNLV = [0;
30] va DLUONG = [0; 10.000.000]. LDNLV va LDLUONG c¢6 cung tap cac xau giong
nhau véi tap cac phan t sinh la {0, thap, W, cao, 1} va tap cac gia t la {it, kha nang,
hon, rat}. Mac du cac thudc tinh ngon ngr dang xét c6 cung tap cac xau, nhung ngir
nghia dinh lwong ctia chiing khac nhau.

Dai véi thudce tinh SONLV: fin(cao) = 0,35, fm(thdp) = 0,65, p(kha nang) = 0,25,
u(it) = 0,20, p(hon) = 0,15 va p(rdt) = 0,40. Ta phan hoach doan [0, 30] thanh 5 khoang
twong tw muc 1 1a: fin(rdt cao) x 30 = 0,35 x 0,35 x 30 = 3,675. Vay S(1) x 30 = (26,325; 30];

(fm(kha ning cao) + fim(hon cao)) x 30 = (0,25 x 0,35 + 0,15 x 0,35) x 30 = 4,2 va
S(cao) x 30 = (22,125; 26,325]; (fn(it thap) + fim(it cao)) x 30 = (0,25 x 0,65 + 0,25 x 0,35) x
30 = 7,5 va S(W) x 30 = (14,625; 22,125]; (fin(kha ning thap) + fin(hon thap)) x 30 = (0,25 x
0,65 +0,15 x 0,65) x 30 =7,8 va S(thap) x 30 = (6,825; 14,625]; S(0) x 30 = [0; 6,825].

Dbéi voi thude tinh LUONG: fm(cao) = 0,6, fm(thdp) = 0,4, n(kha nang) = 0,15,
u(it) = 0,25, pw(hon) = 0,25 va p(rat) = 0,35. Ta phan hoach doan [0; 10.000.000] thanh 5
khoang twong tw muec 1 la: fim(rdt cao) x 10.0000.000 = 0,35 x 0,6 x 10.0000.000 =
2.100.000. Vay S(1) x 10.0000.000 = (7.9000.000; 10.000.000]; (fm(kha nang cao) + fm(hon
cao)) x 10.0000.000 = (0,25 x 0,6 + 0,15 x 0,6) x 10.0000.000 = 2.400.000 va S(cao)) x
10.000.000 = (5.500.000; 7.900.000]; (fm(it thap) + fim(it cao)) x 10.0000.000 = (0,25 x 0,6 +
0,25 x 0,4) x 10.0000.000 = 2.500.000 va S(W) x 10.0000.000 = (3.000.000; 5.500.000];
(fm(kha nang thap) + fm(hon thdp)) x 10.0000.000 = (0,25 x 0,4 + 0,15 x 0,4) x
10.0000.000 = 1.600.000 wva S(thdp) x 10.0000.000 = (1.400.000; 3.000.000], S(0) x
10.0000.000 = [0; 1.400.000].

2.3. Co s6 dir liéu hudéng d6i tugng mo

Trong CSDL HDT mo [5], bon truong hop sau day c6 thé duge dung dé phan
biét cho cac mdi quan hé 16p ddi tuong:
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a) Lop ro va d6i tuong rd: truong hop nay giong nhu trong CSDL HDT, nghia
1a d&i twong thudc hay khong thudc 16p mot cach chéc chan.

b) Lop rd va déi twgng mo: 16p duoc xac dinh chinh xéc va c6 ranh gidi chinh
xac, con d6i twgng la mo vi gid tri thudc tinh ctia né c6 thé mo. Trong truong hop nay,
doi tuong co thé la thanh vién cua 16p voi do thude nao do.

¢) Lop mo va déi tuwong ro: giong nhu treong hop ¢ 2.2.2, cac d6i twong co thé
thudc vé 16p v6i do thudc mire k. Vi du mét d6i twong hoc vién cao hoc va mét 16p sinh
vién tré.

d) Lép mo va d6i twong mo: trong truong hop nay, déi twong cling thudc vé
16p véi do thudc mikc k.

Cac moi quan hé 16p d6i tuong trong b), ¢) va d) trén day duoc goi 1a quan hé
16p d6i twgng mo. Trong thuc t€, truong hop a) cd thé duge xem nhu 1a treong hop
dac biét cia mdi quan hé 16p dbi twong mo, voi do thudc cua doi twong vao 16p la 1.
Vi mdi gia tri ngdn ngit mo x, chiing ta sé dinh nghia mot biéu dién khoang cho x.
Trong thuc t€, s6 gia ti trong cac gid tri ngén ngt 1a hitu han nén ton tai mot sd
nguyén duong k* sao cho 0<Ix|<k’, ¥xeX. Véi bat ky xeX, datj=Ix|, véi mdi s6 nguyén
k cho trudc véi 1<k<k’, lan can tdi thiéu k ctia x ky hiéu la Omink(x) dugc dinh nghia nhw
sau: néu k=j thi Omink(X) = I1(h-ax)U Iea(hix), néu 1 <k <j thi Omink(x) = Lj(x) va néu j+1 <k
<k'thi Omink(x) = I (hay)u Lea(hiy). Tt d6, ta biéu dién dit liéu ngoén ngit mo theo dinh
nghia sau:

Pinh nghia 2.1. Cho xe XUC, mét biéu dién khoang ctia x 1a mot tap IRp(x) cac
khoang dwoc xac dinh: IRp(x) = {Omink(x)| 1<k <K'}

Xét X la BSGT tuyén tinh day du, véi H* = {h,..., b} va H = {h, ..., h}, trong
dé p, g >1. Bdat Hi la tap cac gia ti yéu, Hz 1a tap cac gia t manh theo nghia khi tac
ddng nod sé lam thay do6i nghia manh hon s6 gia t trong Hi, tic la cac tap Hiva Hz
gom: Hi = {hi, hj| 1<i<[p/2], 1 <j<[q/2]},H2 = {h; hi | [p/2] i< p, [q/2] £j < q}. Dét
Pwa(Hr) = {I(hiy)| ye Xk, hie Ha}, véi n=1,2. Hai khoang I(x) va I(y) trong Px«1(H») dwoc goi
la lién thong véi nhau néu ton tai cac khoang thudc Pra(Hx) lién ti€p nhau xép tie I(x)
dén I(y). Quan hé nay sé€ phan Pxa(Hn) thanh cac thanh phan lién thong. Ta lai cd, voi
mdi ye Xk, Pii(Hi) dwgce phan thanh cac cum c6 dang {I(fy) | hi eHi). Hon nita, do I(h-
1y) <v (y) < I(h1y) hoac la I(hiy) <v (y) < I(h-1y) nén bao gio ta cing cd v (y) {l(hiy)I
hieHi}.Bay gio ta phan cum cac khoang mo cta Pwa(Hz). Gia st Xk = {xs| s =0,...,m-1}
gom m phan tir duoc sip thanh mot day sao cho xi < x khi va chi khi i < j. Ky hiéu
H,=H,nH va H; =H,~nH". D€y rang h,eH, va h; e H;. Cic cum dwoc sinh
ra tit cac khoang mo thudc Pr«1(Hz) c6 ba loai la cum nadm bén tréi xo: {I(hixo)| hie H2*};
cum nam bén phai Xm-1: {I(hixm1) | hie H2*}; cum nim gitta Xs va Xs+1 vOi s = 0,...,m-2: phu
thudc vao Sgn(hyxs) va Sgn(hyxss1) nhw sau: C ={ I(hixs), I(hixs1)| hieHz*, hi eH>}, néu
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Sgn(hpxs) =+1 va Sgn(hpxsi) = +1; C ={ I(hixs), I(hjxs1)| hieHz*, hi eH>*}, néu Sgn(hpxs) = +1
va Sgn(hpxsa) = -1; C ={ I(hixs), I(hjxs1)| hieHz, hi eH>}, néu Sgn(hpxs) = -1 va Sgn(hpxsa) =
+1; C ={ I(hixs), I(hjxs1)| hieHz, hi eHz*}, néu Sgn(hpxs) =-1 va Sgn(hpxsi1) = -1.

Téap tat ca cac cum duoc ky hiéu la C. Vi { Si(C)| CeC} 1a mdt phan hoach trén
mién tri tham chiéu nén n6 xac dinh mot quan hé tuwong dwong va ching ta sé goi la
quan hé twong ty muc k. Do tinh chét cua phan hoach nén véi moi gid tri x cta thudc
tinh, ton tai duy nh&t moét cum C sao cho v(x) € Sk(C) va ta dinh nghia khoang tuong tw
muc k nhw sau:

Dinh nghia 2.2. V6i mbi C thudc C, ta goi khoang tuwong tw muic k tng voéi C la:
Sk(C) = UfI(u) | I(u)eC}, khi d6 Sk(x) = Sk(C).

Pinh nghia 2.3. Cho m¢t doi tuong bat ky o trén tap thudc tinh {A1, Az,..., An}
ctia 16p C, X 1a mot DSGT tuyén tinh day du, véi mdi k, 1 < k<k’, Sx1a quan hé tuong tu
muc k trén mién tri thudc tinh Ai ctia 16p C. Khi d6, véi moi ueX, gia tri o(Ai) va u
duoc goi l1a bang nhau muic k, ky hiéu o(As) =« u, khi va chi khi Omink(0(Ai))€Sk(u).

Pinh nghia 2.4. Cho hai d6i twong bat ky o1, 02 trén tap thudc tinh {A1, Az, ..., An
} ctia 16p C, X 1a mot DSGT tuyén tinh day du, véi moi k, 1 <k<k’, Sx1a quan hé twong
te miec k trén mién tri thudc tinh Ai ctia 16p C. Khi do:

1) Hai gia tri 01(Ai) va 02(Ai) dugc goi 1a bang nhau mittc k, ky hiéu o1(Ai) =«
02(Ai), khi va chi khi ton tai mot 16p twong duwong Sk(u) cua quan hé twong tu Sk sao cho
Onmink(01(Ai)) € Sk(u) va Omink(02(Ai)) € Sk(u).

2) Hai gia tri 01(Ai) va 02(Ai) duoc goi la khac nhau mttc k, ky hiéu o1(Ai) =«
02(Ai), néu khong ton tai mot 16p twong dwong Sk(u) ctia quan hé twong tw Sk sao cho
Onmink(01(Ai)) € Sk(u) va Omink(02(Ai)) € Sk(u).

Pinh nghia 2.5: Goi C = {c, c,...,cn} va O = {01, 02,...,0m} Ian luwot la tap cac rang
budc va tap cac déi twong trén 16p C . Dai voi moi rang budc ¢ €C rang budc cho mot
hay nhiéu ddi tuong oj €O duoc dinh nghia day du thong qua ct phap va ngl nghia
cua no nhu sau:

Cu phap ctia mot rang budc:
C<name} .
<properties> [.1in <class name> [reference to <class name*>]

[satisfied with level of <k>]

Trong do: <name>: tén ctia rang budc; <properties>: Tap thudc tinh caa 16p
tham gia vao rang budc; [¢] : vdi € hoac la gia tri rSng; hoac la tap cac thudc tinh; hodc
14 mot gid tri s6, khoang hay gia tri mo tuy thudc vao mdi rang budc dua ra; <class
name>: tén 16p tham gia vao rang budc; [reference to <class name*>]: tén 16p c6 tham
chiéu rang budc néu co; [satisfied with level of <k>]: Mtic k thdéa méan rang budc néu co.
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3. RANG BUOC MIEN GIA TRI THUOC TiNH

Theo huwdng ti€p can DSGT, khi xét vé mdi quan hé gitra 16p/d6i tuwong hodc cac
ddi twgng thoa man cac diéu kién truy van mo thi d6i twong do thudc vé mot 16p hay
théa man cac biéu thirc truy van mo voi mot miee k xac dinh nao dé. Véi y tudng nay,
trén quan diém rang budc dit liéu ta cling xét cac d6i twong thoa man cac rang budc véi
mot mic k do tinh mo thé hién trong cac rang budc dugc duva ra. Chéng han, nhr mot
rang budc ddi v6i doi tuong giang vién c6 thudc tinh lwong la firong doi cao va s cong
nghién nghién ctru khoa hoc da cong bd khd nhiéu nén viéc théa man rang budc nay chi
nén duoc danh gia bdi mot miee nao do tuy thude vao khoang mo murc k. D€ danh gia
duoc muic k nhue thé budc chting ta phai biéu dién cac gia tri trén cac thudc tinh ctia d6i
teong cd tham gia vao rang budc dudi dang cac khoang mo theo titng mtrc. Sau do
viéc xac dinh cac d6i twong thoa man rang budc duoc thue hién boi viée d6i sanh cac
gia tri thudc tinh cua d6i twong tham gia vao rang budc theo ting mutc k voi cach doi
sanh thong thuong, day chinh la mét wu diém noi bat cta cach tiép can BDSGT.

D6i véi cac thude tinh mo thi cac kiéu dir liéu cling dya trén cac kiéu dir liéu co
s6 nhu trén cho phép biéu dién cac thong tin mo. Mot s8 rang budc duoc dé xuat cu the
nhu sau:

Rang budc “not_null”: D&i vdi rang budc nay, thudc tinh trén ddi twong quy
dinh ludén phai c6 mot gia tri xac dinh va hop 1é. Biéu dién cho rang budc nay ta st
dung ct phap:

qut_null
{id} in <class name> (3.1)

Trong d6, id mo ta thudc tinh duogc dp dung rang budc “ not_null” trén 16p co
tén la <class name>.

Rang budc “null”: Déi vdi rang budc nay, thudc tinh trén déi twong co thé chira
gia tri null nguoc lai déi véi treong hop “not_null” ¢ trén. Biéu dién cho rang budc nay
ta sit dung ca phap:

null
i} in <classname> (3.2)

Rang budc “value” (rang budc gia tri): D& biéu dién cho rang budc nay ta st
dung cu phap:
Cv_alue
{id} " T¢] in <class name> Satisfied with level of <k> (3.3)
Trong do, € la mot rang budc gia tri 6 thé 1a mot gia tri 1o, gia tri khoang va gia
tri ngén nglt mo d€ gidi han mién gia tri cua thudc tinh dwgc chi ra la id va k la mac
cho trudce chi ra muitc thoa man rang budc ctia d6i twgng trén 16p cd tén la <class name>.
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Vi du 3.1. Chang han, ta rang budc thudc tinh Luong ctia 16p Giang vién véi cac
gia tri nhu khoang 7.000.000 hodc 10.000.000 < Luwong < 15.000.000 hodc “ twong doi
cao” thi ta c6 cac bidu dién rang budc twong ting nhu sau:

Cvalue

{Lwong} [khoang 7.000.000] in Giang vién Satisfied with level of <k>

Cvalue

{Lwong} [10,000.000 < Lwong< 15.000.000] in Giang vién Satisfied with level of <k>

Cvalue
{Lwong} [twong d6i cao] in Nhan vién Satisfied with level of <k>.

Néu quan hé bang nhau mtic ke Z* xay ra ttc 1a ton tai 16p twong dwong Sk(x)e
Sk, vOi Sk 1a mot quan hé tuwong dwong murc k trén thudc tinh id sao cho lan can t6i
thiéu biéu dién gia tri thudc tinh dang xét va rang budc gid tri € cung thudc vao 16p
teong duong Sk(x do.

Thuit toan 3.1. Kiém tra mot d6i tuwong o ¢ thoa man rang budc gia tri ¢ voi
mttc k cho triede hay khong.

Pau vao: Déi twong o va thudc tinh id can xét. Rang budc ¢ duoc biéu dién tir
(3.3), k €Z* cho trudc dé€ chi ra mirc théa man rang budc cua do6i twgng o, Sk 1a mot
quan hé twong duwong trén mién tri thudc tinh id.

Piu ra: D6i tuong o ¢6 thoa man rang budc gid tri hodc khong thoa man.

Phuwong phap:

1. Begin

2. Xay dung DSGT AXia cho cho thugc tinh id bao gom xay dung cac tham so
mo, cac gia tr va cac phan tt sinh.

3. Xac dinh mién xac dinh thudc tinh id la D(id) = (mini¢, maxid) véi minig,
maxid 1a gid tri nhoé nhat va gia trj 16n nhat caa id.

4. Tinh Omink(0(id)) va Omink(€)

5. if (Omink(0(id)) =k Omink(€)) then

6. return “doi tuwong o thoa man rang budc ¢ véi mue k”

7. else

8. return “ d6i twong o khong thoéa man rang budc ¢ véi miee k”
9. End.

Thuat toan 3.1 dting dan, d phtc tap thuat todn 1a O(1).
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4. RANG BUOC GIUA CAC THUOC TINH

Trong thuc t€ ¢6 nhitng rang budc c6 dang “Néu hai gidng vién o1, 02 c¢6 nang liec
gidng day khd tot nhw nhau thi luong ciia o1, 02 la khd cao nhw nhau”, nhan thay rang ton
tai m&i lién hé nang luc giang day va luong ctia o1, 02. Néu ching ta quan niém rang
moi lién hé gitta nang luc giang day va lwong cuia hai giang vién o1, 02 1a mét méi rang
budc trong mot co sé di liéu hudng ddi twong mo thi ta goi rang budc nay la mot rang
budc gitta cac thudc tinh trén 16p C chtta hai thudc tinh nay, hay néi cach khac do la
mot dang phu thudc dit liéu mo gitra hai thudc tinh.

Dinh nghia 4.1. Cho A = {A;, A>,...,An} la tap cdc thudc tinh va C la 16p xac
dinh trén tap thuoc tinh do. Xét X, YCA. Ta noi réng, déi tuong 0eC thda man rang
budc gitta thudc tinh X,Y ki hiéu X ~>c Y doc 1a X xac dinh mo' Y véi mirc k: néu V o0ieC,
0i(X) =x0o(X) thi 0i(Y) =xo(Y) .

Cu phap rang budc lién thugc tinh 1a :

inter_properties
Y1, Y2, Ym} [X1, X2,..,Xn] in <class name> Satisfied with level of <k> 4.1)

Trong do, X ={ X1, Xz,.., Xn } va Y ={ Y1, Y,.., Ym } la tap céc thudc tinh trén 16p
6 tén la <class name>, yéu cau murc thoa man rang budc gitra X va Y.

Thuit toan 4.1. Thuét toan kiém tra xem d6i tuwong o €C c¢6 thdéa man rang budc
lién thudc tinh X, Y dwoc dua ra véi mirc k eZ+ cho trudc hay khong.

Pau vao: A = {A1, As,...,Ap} 1a tap cac thudc tinh trén 16p C, d6i tuong o €C can
xét. Trén C chira tap cac doi tuong {o1, 02,...,0q9} va X, YSA, X ={X1, Xz,...,. Xa}, Y={Y1, Y2
s Ym }, m,n<p; rang bugc lién thudc tinh dwoc chira 6 (4.1), k eZ*.

Piéu ra: Doi tuwong o c6 thdéa man rang budc lién thudc tinh X ~>k Y véi mike k
€Z* hay khong.

Phuwong phap:
1. Begin

2. Xay dung cac DSGT cho cac thudc tinh mo trong X va 'Y, gia st tap X, Y lan
lwot ¢ s, r thudc tinh mo trong X va Y 1a S={X1, Xz,...,Xs}, R={Y1, Y2,...,Y:}.

3. Xac dinh mién gia tri cac thudc tinh Xi €S va Yi eR la D(Xi) = (minx, maxx) va
D(Yi) = (minvi, maxvi) v6i (minx, maxxi) va (minyvi, maxvi) l[an luot la gia tri nho nhat va
gia tri 16n nhat cua X.. Yi.

4.1i:=1; stop: = false;
5. while (i< g-1) and (stop = false) do
6. begin
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7. if thoaX(0i(X) =k o(X)) then
8. begin
9. if thoaY(oi(Y) =k o(Y)) then Stop:= false;
10. else Stop:=true;
11. end i: =i+1;
12. end

13.if (i# g-1) then return “ o khong thoa man rang budc”

14. else

15. End.

if (i = ¢-1) then return “ o théa man rang budc”

/] Xay dung ham thoaX, ham thoaY

1. Begin

2. 1r: =1; Stop:= false;

3. while (r <n) and (stop = false) do

4.

© © N o O

10.
11.
12.
13.
14.
15.
16.
17.

begin

end

if (Xr1a thuoc tinh ro) then
begin
if 0i(Xr) = o(Xr) then stop:= false
else stop:=true;
end
else if (X: la thugc tinh mo) then
begin
Tim Omink(0i(Xr)) va Omink(0(Xr));
if (Omink(0i(Xr)) =k Omink(0(Xr))) then stop:=false
else stop:= true;
end

r: =r+l;

18. if (r = n) then return thoaX: = true

19. else return thoaX: = false;
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20. End.

/] Xdy dung ham thoaY

1. Begin

2. z: =1; Stop:= false;

3. while (z < m) and (stop = false) do

4.

L ©® N o O

10.
11.
12.
13.
14.
15.
16.
17.

begin

end

if (Y- la thudc tinh ro) then
begin
if 0i(Y2) = o(Yz) then stop:= false
else stop:=true;
end

else if (Y- la thudc tinh mo) then

begin
Tim Omink(0i(Yz)) va Omink(0(Yz2));
if (Omink(0i(Yz)) =k Omink(0(Yz))) then stop:=false
else stop:= true;

end

z:=z+1;

18. if (z = m) then return thoaY: = true

19. else return thoaY: = false;

20. End.

V6i d6i tuwong o can xét thoa man rang budc gitra cac thudc tinh dugc &€ xudt,
thuat toan 4.1 can duyét qua t-1 d6i twong con lai trén 16p d6. Thuat toan 4.1 la dung
dan, dam bao tinh ding va dimng khi ham thoaX(0i(X) =x o(Y)) thoa va ham thoaY(oi(Y)
=« 0(Y)) khong thda hoac da duyét qua hét cac do6i tuwong cua 16p. DO phiic tap thuat
toan ham thoaX va thoaY Ian luot 1a O(n) va O(m). Vay, D¢ phtic tap thuat toan 4.1 la

O(t), voin, m < t.
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5. KET LUAN

Trong qua trinh thiét k& CSDL HDT mo, viéc xac dinh duoc cac dang rang budc
dit liéu 1a van dé quan trong. Chang han nhu dang rang budc trén mién tri thudc tinh
la nén tang xac dinh cac khda mo, rang budc gitta cac thudc tinh 1a co sé dé€ xac dinh
cac dang phu thudéc ham mo, mot co s6 quan trong trong viéc xay dung cac dang
chudn mo nham han ché t6i da sy du thita dit liéu. Rang budc trén mién tri thudc tinh
nham dam bao viéc xac dinh di liéu theo mdt quy tac nao d6 duoc quy dinh sdn khi
thiét k& CSDL va dam bao tinh dung dan di liéu cta mot d6i twong trong 16p ddi
twong mo. Viéc nghién ctru va dé xuét cac thuat toan lién quan dén cac dang rang budc
dit liéu nay 1a c6 y nghia vé mat ly thuyét cling nhu thiét k& iing dung trong thuec tién.
Mot s6 van dé lién quan dén dang rang budc dac biét duoc ching t6i nghién ctru va
trinh bay trong nhiing c6ng trinh tié€p theo.
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AN APPROACH FOR PROCESSING CONSTRAINTS
IN FUZZY OBJECT-ORIENTED DATABASE MODEL
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ABSTRACT

In this paper, we propose an approach to process data constraints such as the
domain of values of attribute constraints and between attribute constraints in the
class of the fuzzy object-oriented database model based on Hedge algebras. In this
approach, object validation satisfies the constraint of each level k, where k is the
similarity degree of precision for each fuzzy attribute that matches the data
constraints in this model. Matching the data directly to the language values is

easier than many other approaches.

Keywords: Hedge algebras, fuzzy object-oriented database model, data

constraints.
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