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MOT TIEP CAN CHUAN HOA €O $G DU LIEU
HUONG POI TUQONG

e Nguyén Huiu Duyét (*)

TOM TAT

Vi su phdt trién nhanh chéng ciia cong nghé théng tin, mé hinh quan hé ciing da
boc 16 mét s6 han ché vé khd ndng luu trit trén cdc ddi tuong dit liéu phitc tap. Trong
khi dé mé hinh di¢ liéu huéng doi tuong hita hen nhiéu khd ndng cho viéc mé hinh héa
thé gidi thuc ngay cang yéu cdu su biéu dién phiic tap. Nhung mé hinh dit liéu hudng
doi tugng ciing dang ditng trudc nhitng thdch thitc, bao gém nhitng van dé: chua cé mot
chudn chinh thitc dugc chdp nhdn bdi cdc té chitkc ANSI hodc 1SO nhuw déi vdi mé hinh
quan hé [2][3][5]; cdc nén ting Iy thuyét vé co sé dit liéu hudng déi twong (OODB)
ciing dang trong qud trinh nghién citu va phdt trién. Bai bdo nay cé muc dich nghién
cibu mdt phuong phdp tiép cin dé chudn héa doi tuwong, dya vao cdc khdi niém vé rang
buéc phu thudc duong di trong mé hinh doéi tugng, xudt phdt tix mét cong trinh nghién
citu cua Tari, Stokes va Spaccapietra [7].

1. Pit van dé

Trong md hinh quan hé, viéc chuin héa cic ludc dd quan hé di c6 mot hé thong co
s§ 1y thuy€t vitng chic. Nhung trong mé hinh OODB, hién tai chua xdy dung dugc cdc
phuong phdp chuin héa dit liéu mot cich ddy di c6 cin ci khoa hoc, bdi nhitng khé
khin 13 lugc d@6 huéng ddi tugng c6 nhitng dic di€ém khac vdi luge dd quan hé. Mot luge
dd khong & dang chuin INF trong lugc dd quan hé, nhung c6 thé tuong Gng véi mot luge
dd huéng ddi tuong chap nhan dugc. Viéc phan gidi luge dd quan hé vé dang chuin 2NF,
3NF c6 thé dudc van dung trong thi€t k&€ OODB. Tuy nhién cdc van dé di thudng cip
nhit vin chua dugc gidi quyé&t va hiéu ning ciia hé thong cling 12 mot van dé dit ra.

2. Mot huéng tiép can chudn héa trong mé hinh dif ligu huéng d6i tugng

2.1. Mot s6 nhuge diém ciia cdc tiép cdn thiét k& truyén thong

(1) Mb hinh dit liéu khong di manh d€ hd tr¢ cdc co ch€ md hinh héa phitc hgp
(nhu dinh danh d6i tugng, cdc doi tugng phiic hgp va tinh k€ thira).

(2) Céc rang budc phu thudc trong cdc md hinh quan hé phiang va 16ng nhau c6 thé
dugc x€p vao loai rang budc dua trén gid tri, nghia 1a ching phdn 4nh mdi quan hé phu
thudc gilta cdc dir liéu trong mdt quan hé [2].

®ThS. Trudng Khoa CNTT, Trung Pai hoc Pdng Thap
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collegeName:string
{phone}:integer
room:string

{College}:struc
add#:integer

Hinh 2.1. Ludc d6 dit liéu OO cho quan 1i cac khéa hoc

Employee

name:string
salary:integer
DateOfBirth:struc

=

£

day:integer
month:integer
year:integer

Student TA Professor
isa
name:string ; rank:string
{Address}:struc -
@ assists teache
takes hasTA
Section
isTaken By= number:string fSTaughtBy isPrereq
A
1-1 1-n n-n

bisiteFor,
>

Course

name:string

number:string

| hasPrerequisites
<

2.2. Mot s6 phép todn dai sé doi tuong

isSectionOf

2.2.1. Mé hinh dit liéu va vén dé rang budc

hasSections

Trong phian nay trinh bay cdc phép todn trén ddi tugng, cdc phép todn trén gid tri bo,
céc phép todn trén gid tri tAp, cdc phép chi€u doi tugng.

Bdng 2.1. Mot thé hién ciia lugc do OODB trong Hinh 2.1.

Employee
DateOfBirth
Idgmp Name Salary
bth# | day Month Year
El Hoang 1.500.000 1 10 12 1960
E2 Lan 1.800.000 13 05 1962
E3 Minh 1.300.000 3 03 07 1980
Student
Address
Idstu name {College} Jdd {takes}
col# | collegeName {phone } room
S1 Hoa 1 Ha Noi 1 04.8261472 P1 1 SE1
04.8261473 SE2
2 HCM 08.8816573 P3 2 SE3
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S2 Hung |1 Ha Noéi 1 04.8261472 P2 1 SE1
04.8261473
4 Vinh 038.856734 P2 3 SE2
S3 Hoa 2 HCM 08.8816573 P1 2 SE2
08.8816574 SE3
S4 Dung |2 HCM 08.8816573 P2 2 SE1
08.8816574
TA
Idta Assist
E2 SE1
S1 SE3
Professor
Idp;, Rank {teaches}
El Hight SE1
SE3
E3 Hight SE2
SE3
Section
Idsec number isSectionOf Assist {isTakenBy} isTaughBy
SE1 1 C1 E2 S2 El
S3
SE2 2 C1 E2 S3 E3
S4
SE3 3 Cc2 S1 S2 El
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Course
Idc, Name Number {hasPrerequisites} {isPrerequisites}
Cl1 Hé PH 1 Null 2

3
C2 Mang 2 2 3

MT
C3 Internet 3 1 Null
2

Mot d6i tugng O, dugc bi€u dién nhu 1a O(4,), véi 4, 1a ki€u d6i tugng. Vi du, trong
Hinh 2.1 d6i tugng Professor dugc dinh nghia nhu Professor([Idgm,: alllD; name: string;
salary: integer; DateOfBirth:struc; rank:string; {teaches:Section}]), trong dé:

- b6i tugng DateOfBirth dudc dinh nghia nhu DayOfBirth([day: integer; month:

integer; year:integer));

- allID mién cla tit ci cdc dinh danh d6i tugng;

- Thudc tinh DateOfBirth 1a thu6c tinh phic hgp cla ba thudc tinh don day, month,

year;

- Thuoc tinh teaches md hinh héa ngit nghia mdi quan hé k&t hdp giita ddi tudng

Professor va do6i tugng Section.

Mot thé hién cia Professor dugc xdc dinh bdi EI va c6 dang [EI, Hoang,

1.500.000, [1, 10, 12, 1960], hight, {SE1, SE3}].

2.2.2. Cdc khdi niém vé duong di

Tari [7] d4 phat trién cdc dai s6 phép chi€u dya trén khai niém dudng di.

* Puong di

DPinh nghia 2.1: Mot dudng di tt mdt d6i tugng O; t6i d6i tugng O, (n > 2) thong qua
cac doi tugng O,,..., Op.1 dudc ki hi€u O;-0;-...-0,. Co ba kiéu dudng di.

* Puong di doc

Pinh nghia 2.2: Pudng di doc 12 mdt dudng di ma diy ddi tuong bit diu tir mot doi
tugng t6i mot trong nhitng thanh phan tryc ti€p cla né.

» Puong di ngang

Pinh nghia 2.3: La mdt dudng di ma diy cdc doi tugng chi c6 cdc doi tugng (thuc
th&) dan xen nhau.

» Duong di hon hop
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Dinh nghia 2.4: LA mot dudng di ma diy cdc doi tugng 1a mot t& hop cla cic dudng
di ngang va doc.

» Thé hién duong di

Dinh nghia 2.5: Mot thé hién clia dudng di 0;-0;-...-0, 12 mot diy cdc thé hién c6
dang 7;--...-7, v6i 7; 1a mot thé hiéncta 0;,i= 1, 2,.., n.

2.2.3. Cdc phép chiéu theo duong di

» Khdi niém phép chiéu theo duong di

Mot phép chi€u theo mot duding di hodc mot thé hién dudng di c6 thé dudc dinh nghia
nhu 13 mdt sy 16ng nhau ctia nhiéu phép chi€u trén cic thanh phin clia mot doi tuong. Cho
mot thé hién ddi tugng 7va mot dudng di hodc mot thé hién dudng di p, ki hiéu:

- 7/0] 1a phép chi€u clia r1én ddi tugng O;

- 7,/O] 1a phép chi€u cla 7 1&n ddi tugng O theo dudng di p.

Chi y ring, mot cach ngidn gon, c6 thé ding dinh danh d€ chi mot thé hién doi
tugng. Chiang han, dung S7 &€ chi [SI, Hoa, {[1, Ha Noil, {04.8261472, 04.6261473), P1I,
1], [2, HCM, {08.865723, 08.865724}, P2, 2], [3, Ha Noi 2, {04.8832614)}, P2, 1]}] cua
Student.

» Phép chiéu don gidin
DPinh nghia 2.6: Mot phép chi€u don gidn 12 phép chi€u chi lién quan d€n mot dudng
di ngang hoiic doc mot cap.

Mot cdch hinh thitc, phép chi€u don gidn cia mot thé hién 7= /17, .., Tj, ..., Tn] cUa
doi tugng O([O;, ..., O;,..., O,]) 1€n thanh phan O; tryc ti€p cia né dudc dinh nghia nhu
1a 7/0;] = [ 7/.

» Phép chiéu phiic hop

Dinh nghia 2.7: Phép chi€u phitc hgp 1a phép chi€u c6 lién quan d&n duding di nhiéu cap.

Mot céch hinh thitc, phép chi€u clia thé hién 7 clia d6i tugng O 1én ddi tugng khic
0, theo dudng di hdn hgp 0-0;-...-O,.; duge dinh nghia bing cach chi€u lién ti€p 1€n cdc
d6i twgng O;.... Oy1, hay ta Viét 40,] = (4041D[0g] = (LA AON02])-[0,.DO,].

» Phép chiéu diéu kién don gidn

Pinh nghia 2.8: Phép chi€u di€u kién clia mot thé hién r cia ddi tugng O trén doi
tugng thanh phin truc ti€p O; theo thé hién dudng di 7;-7» clia dudng di 0-0; 1a

Néu = gthiz, , =&
Ngudgc lai n€u O; 1a mot d6i tugng don tri thi T, =7,

Nguge lai 7, ={y|y€rd0 ] vay = »}.
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» Phép chiéu diéu kién phitc hop

Pinh nghia 2.9: Phép chi€u clia mot thé hién 7 cda ddi tugng O 1én mot ddi tugng
khédc O, theo thé hién dudng di z-17;-...-7,.;- 7, clia mot dudng di hdn hop 0-0;-..-0,.10, 1a

(2 ~71=.~Tp-1-Tp [Op] = ((((Tr—rl [O_l]) & ')rp_zrp_lr[op—l])rp_l—rp [Op])

Viéc lam phing mot thé hién 7 =[r,,..,7;,...,7,] cla ddi twgng O([O;,...{ O}}....04])
lén mot thanh phin da tri truc tiép cda nd O; dugc dinh nghia Ia
7[0;]= Kthk b e 7[{O;31.

2.3. Cdc rang budc phu thujoc

2.3.1. Cac rang buoc phu thujc duong di

Ta goi ki hiéu tdt cd cdc thé hién cda mot CSDL 1a . Phép chi€u cla tap hdp nay
1én d6i tugng X, ki hiéu 1a w/X], bi€u dién tit ci cdc thé hién cda d6i tugng d6. y/X] con
goi 12 mot thé hién thé gidi ciia X.

DPinh nghia 2.10. (Rang budc-PD) Mot phu thudc dudng di gitta doi tugng X va Y theo
dudng di p, ki hiéu XI”=Y < Wxpey[X], Vo, Vpewlp] thi Xo,, [Y]= Xo,, [Y]

2.3.2. Cdc rang buoc phu thuoc cuc bo
Pinh nghia 2.11. (Rang bujc — LD) Mot ddi tugng Y duge goi 1a phu thudc cuc bd
vao ddi tugng X, ki hieu XY < Vxpew/X], p;, p2 1a hai dudng di khdc nhau tir X t6i Y
va eyl pi], eyl p.] chita X, thi Xo,, [Y]= Xo,, [Y].
2.3.3. Cdc rang budc phu thudc toan cuc
DPinh nghia 2.12: (Rang budc-GD). Mot d6i tugng Y dugc goi 1a phu thudc toan cuc
vao ddi tugng X (viét tit 12 Y phu thudc vao X), ki hieu X—=>Y< XY va Vx;, x; ey/X],
X1= X2, Vo1, p2, V1, 72 v61 p;, pola cdc duong di chda X va Y va 75,  1a hai thé hién
dudng di tuong ng clia p;, p; chita cic thé hién tuong ¥ng x;, x; thi X1, [Y]= X2, [Y].
Néu X 12 mot d6i tugng thyc thé thi
wiX] ={d tew, t la mot thé hién ciia X} < w.
Ngugc lai, n€u X 1a mot thudc tinh thi
wiX] ={yl 3E,V7z, r1a modt th€ hién clia E, E 1a cha cda X, va y
€ T pathy (E)[X] Y cw

Véi pathy(E) bi€u dién dudng di ngin nhat giita E va X.
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Cho ddi tugng O, ta ki hiéu path (O) 1a dudng di ngdn nhat xuat phat tir O va

0107...0p

chita tat cd cdc doi tugng Oy, Oy, ..., O,. Nhu vy, path o. (O)théa man cdc tinh chat:
.On

0107.
- patho_I_OZOn (O) Chlj‘a 09 0]) 02) ooy 011;
- Vp0,0;...0,, vdi p0,;0,..0, 1a mot dudng di xud't phat tr O va chda tat cd cédc
doi tugng Oy, Oy,.., O, sao cho length( path (0))< length(p0,0;..0,). Trong d6
0107...0n
ham length(duong di) trd vé s cac thudc tinh thudc duong di.
2.3.3.4. Rang budc khéa

DPinh nghia 2.13: (Rang bu¢c khéa) K 1a mot khéa ¢ng vién cda ddi tugng O néu va
chi néu:

(1) Kla mottap con clia tAp cdc thanh phin clia ddi tugng O;
(2) 38, S, sao cho:
(a) S, S;va K tao thanh mot phan hoach cia O;
(b) VO; €8, K0, va;
(c) VO, €8, EIKAl,KAQ,..., KAr sao cho KAi la mot khoa cia A;
vai A, 1la mot dd6i tugng cha cia O (I<i<r), va
KUKALKAZ...KAr —0;.
(3) Khong c6 tip con nao thyc sy cia K thda man diéu kién (1) va (2).
2.4. Chudn hod lugc do dit liéu huéng déi tugng
2.4.1. M6 hinh ciia mot doi tuong
2.4.1.1. Cdc khdi niém

DPinh nghia 2.13. (Phu thudc cé két — coherent dependency) Mot phu thudc-GD A—»B
dudc goi 1a phu thudc c6 k&t né€u va chi n€u A-B 12 mot dudng di; ngudc lai né dude goi
12 phu thudc khong cd két [7].

DPinh nghia 2.14. (Thé hién doi tugng) Mot thé hién cia mot ddi tuong 1a mot tap cdc
rang budc-GD c6 két ciia d6i tugng d6. Mot thé hién ddi tugng dugc goi l1a thé hién tdi
dai n€u va chi néu né khong thé dugc din xudt tir bat ky mot thé hién ddi tugng nao
khac [4][6].

Pinh nghia 2.15. (M6 hinh) Cho I, I,.., I, 13 tit ci cdc thé hién t8i dai cda mot ddi
tugng O, thi thé hién ;v Lv..v I, dugc goi la mo hinh cda doi tugng O.
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2.4.1.2. Dinh Iy vé diéu kién can va dii ciia moé hinh doi tuong [7]

Pinh Iy 2.1. M la mé hinh ciia doi tuong E néu va chi néu M théa man cdc diéu kién
sau:

(1) Néu Idg la dinh danh ciia doi tugng E thi:
(a) Néu A la mot thudc tinh don tri truc tiép ciia E thi Idg—A eM;
(b) Néu A la mot thudc tinh da tri truc tiép cia E thi Idg—>{A} eM;

(c) Néu K la mot khéa ciia E va K khéng la dinh danh ciia E thi K—ldgpeM va
Ildg—K eM.

(2) Néu A; la mét thudc tinh phiic hop ciia E, Ida; la dinh danh ciia A;, va
(a) B la mot thudc tinh don tri truc tiép ciia A; thi Idsy;—B eM va Idgldy —B eM;
(b) B la mét thudc tinh da tri truc tiép ciia A; thi Idy—{B} eM va ldgld,,—{B} eM;

(c) Ka; la mot khoa cia A; va khong la dinh danh ciia A; thi Kay—ldsa eM va
IdA]—)KA] eM.

(3) Néu Ay, ..., A, la cdc thanh phdn ciia E, v0i Aj-...- A, la mot duong di cita E, Ida; la
dinh danh ciia Ai (1<i< n), va

(a) Néu B la moét thudc tinh don tri ciia A, thi Vj,0<j< n ldyj.. 1dan-11dp,—B M, voi
ldyo=1dE;

(b) Néu B la mét thudc tinh da tri truc tiép ciia A,, thi ,0<j< n Idy;..Ida,.
dy,—{B} eM, véi Idso=Idg;

(c) Kan la mét khoa cua A, va khong la dinh danh ciia A,, thi Ka,—> Ids, eM va
IdAn% KAn eM.

(4) Ngoai cdc phu thudc dang (1), (2), (3) va cdc phu thudc duge suy dién tir chiing
nho cdc tién dé suy dién, khong cé mot phu thudc nao khdc thudc M.

2.4.3. Cdc dang chudn doi tugng
2.4.3.1. Khdi niém dang chudn déi tugng

Dinh nghia 2.16. (Dang chudn déi tugng) Mot d6i tugng E dugc goi 1a thudc mot
dang chuin, n€u va chi néu:

(i) Mbi thudc tinh phitc hop ciia E ¢6 mot dinh danh;
(i) 2p 1= 25,
2.4.3.2. Dinh Iy vé diéu kién can cho dang chudn
Pinh Iy 2.2. Néu mét doi tuong E thudc mot dang chudn thi cdc ménh dé sau théa man:

(1) NéuA—B €XF_, véi A, Bla cdc thanh phén ciia E, thi A>B el

user’
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(2) Néu B la mét thanh phdn don tri tryc tiép ciia doi tuong O, thudc E, thi
ton tai mét tdp cdc thudc tinh khéa Kol peees Kon , VOi Koi la khéa cda O; thudc

E va Oy la thanh phdn truc tiép cia O; (I< i < n-1) sao cho
E
Kol---KOn —>BeX e
(3) Néu B la mot thanh phan da tri truc tiép ciia doi tuong O, thudc E, thi ton
tai mét tdp cdc thudc tinh khda Kol yeens KOn , VOi Koi la khéa cia O; thudc E va
Oir; la thanh phan truc tiép cia O; (I< i < n-I) sao cho
E
Kol ---KOn —>{B}e > er -
(4) Khong cé phu thudc nao doi vdi cdc thudc tinh khong khéa ciia mot thanh
phan O clia E.
2.4.3.3. Dinh Iy vé diéu kién cdn va dii cho dang chudn
DPinh Iy 2.3. M{t doi tuong E thudc mot dang chudn néu va chi néu:
(1) Néu A—B la mot phu thudc ciia nguoi sit dung, thi phdi théa mot trong
cdc diéu kién:
(a) A-Bla mot duong di cua E;
(b) A la mot tdp cdc khda ciia Oy, ..,0, la cdc thanh phan ciia E, sao cho
Oi+1 la thudc tinh tryc tiép cia O; (1=5i< n-1), va B la mét thanh phdn don tri
truc tiép cuia O,.
(c) A la mot thanh phdn truc tiép ciia doi tuong O véi bdan sé'1:n va B la
mot thanh phdn don tri tryc tiép ciia O.
(2) Néu A—>{B} la mét phu thudc cia nguoi sit dung thi phdi théa mot trong
cdc diéu kién:
(a) A-B la mét duong di ciia E;
(b) A la mét tdp cdc khéa ciia Oy, ...,0, la cdc thanh phdn cia E, sao cho
Oi+1 la thude tinh truc tiép ciia O; (1<i< n-1), va B la mot thanh phdn da tri
trucc tiép cia O,.
(c) A la mot thanh phdn truc tiép ciia doi tugng O vdi ban sé 1:n va B la
mot thanh phdn don tri tryc tiép ciia O.
2.4.4. Cdc qui tdc chudn héa doi tuong
Qui tdc 2.1. Cho d6i tugng E, néu c6 mot phu thudc khdng dong nhit A—B hoic
A—{B} nhung c6 mot dudng di chita A va B, thi pathp(A) dudc chia thanh hai dudng di
con py, p2 sao cho p;=A-B, p»= pathp(A)\B.
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Qui tdc 2.2. Cho d6i tugng E, néu tat ca cdc phu thudc clia E c6 céc ddi tugng phitc
hop 1a nhitng phu thudc déng nhat, va néu c6 mot phu thudc-GD A—B khong suy din
dugc tir Y.E_, thi E dudc bi€n ddi bing cich tao nén mot d6i tvgng mdi Oy, c6 nhitng

user ?

tinh chat sau:

Oyew 12 thanh phan tryc ti€p ctia E ¢6 ban s (Min(K, ,....k, ), min(K, ..., K, )),
v6i A=0;..0, va (koj , KOJ. )1a cdc ban s8 cuc ti€u va cuc dai clia thudc tinh O;. Thudc
tinh O; tr§ thanh mot thanh phin don tri tryc ti€p clia Oy, (I <j <n);

- B1a mdt thanh phin truc ti€p cla Oyey;

- Ala motkhda cia O,,,.

Tari [7] da chitng té diing Qui tic 2.1 va Qui tic 2.2 1a di dé bi€n ddi bat ki mot doi
tugng nao vé dang chuin.

2.4.5. Sinh ra cdc dang chudn béng viéc xdy dung lai

C6 3 giai thuit sau:

Gidi thuat 1 (DECOMPOSE()) thyc hién viéc phan gidi doi tugng dva trén tap céc
rang budc-GD cia ngudi st dung thanh cdc cum khong thé phin gidi dudc nita.

Gidi thuat 2 (BUID_TREE()) xdy dung cAu triic cAdy cho mdi cum biing céch sit dung
khod xdc dinh cho cum ciing nhu rang budc-GD c6 lién quan dén cdc doi tudng trong
cum. Budc nay x4y dung cdc ciu triic phi hgp clia d6i tugng bing viéc xdc dinh mdi
quan hé giita cdc cum thong qua cdc khod clia cdc cum. N6i cach khdc, n€u khod K
dudc bao ham trong khod khac Ko, thicdy clia cum xdc dinh béi Ko.

Giai thuidt 3 (MERGER()) trOn cdc cdy nay theo cdc nit va cdc canh chung cua
chiing, tao nén cdc cau triic phitc hgp cho ddi tugng chuin héa.
2.4.5.1. Cdc gidi thudt phdn gidi va tron (decomposite and fusion algorithms)

a) Dinh nghia 2.18: Cho tap hop cdc rang budc-GD S, tip hgp con tdi ti€u chifa tat ci
cdc rang budc c6 thé din xuat tir S st dung cdc tién dé suy dién goi 12 bao déng cda S, ki
hiéu §°"".

§°°" ¢6 thé chita nhitng rang budc-GD du thira hodc c6 thé din xuit tif cdc rang
budc khéc, vi vay ta c6 thé xod di td't ci cdc rang budc-GD nay khéi tip S, d€ sinh ra
mot tip mdi goi 1a phd t8i ti€u ciia S, ki higu §™"",
b) Dinh nghia 2.19 (Rang budc-GD du thira). Cho S 1a tdp hdp cdc rang budc—GD,
phu thudc X—>Y eS“"" dugc goi la
- TAm thudng , n€u Y= hoic YcX;

- Kha rit gon trdi, néu 3X’, X’ X va X' —»Y 5"
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c¢) Pinh nghia 2.20: Mot phu thudc dude goi 1a & dang rit gon n€u né khong 1a phu
thudc tam thudng hoic kha rit gon tréi.

d) Pinh nghia 2.21 (Phii t6i thiéu). Mot tip cic rang budc-GD S 1a mot phi tdi ti€u
néu:

- FweS, wla mot rang budc & dang rit gon;

_ _|3 S’, S’ CS Vé. S;cover:Swver'
DPétién cho viéc phat bi€u gidi thuat, ta dwa thém cdc khdi niém sau:
- DEP(X,S)={Y|X—>Y &S}.

S = (XYIXYe YE vaX AT = Dva YCT).

- KEYS(T) = {X N T | XeLHS(27)}, v6i LHS(27) 1a tAp hop cdc v€ trdi cla cdc
phu thudc ctia 27,

- SUB_TREE(X, JX)=XUY | YEeDEP(Z, J3), Z=0 7 X=zZ (Z-X)"
SUB_TREE(X,Y)=0O)

Pé chudn hod mot luge d6 S= <O, 3>, ta can ti€n hanh nhitng bugc sau:
Budc 1: X4c dinh cdc cum, nghia 12 ti€n hanh phan cum cdc doi tugng.
Budc 2: Xay dung ciu triic ciy clia cdc cum xdc dinh & buéc 1.

Budc 3: Tron cdc cdy dugce tao § budc 2, tao ra ciu tric phic hgp clia doi tugng cudi
cung.

Mot cum T cé thé phan gidi thanh cdc cum con néu va chi néu KEYS(T) 1a khic
réng. Gia st KEYS(T) = {K;,..,K,} thi cdc cum con tuong tng 13 T, ..., T, dugc 14y bdi haim
SUB_TREE( ): T; = SUB_TREE(K,, 5}). ... T, = SUB_TREE(K,, 7).

Giai thuat 1 (Gidi thudt phan gidi)

Procedure DECOMPOSE(O, )

INPUT: Mot luge d6 huéng ddi tugng S = <O, X>.
OUTPUT: Mot luge @6 cac cum khong thé phan gidi T.

METHOD
T:= O
e = ()i,
repeat

foreach T, € T do
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- Tinh ZT}" ;
- Tinh KEYS(T);

- Xod khod cua T, va khod cia cum cha cia T, khoi
KEYS(T,);

- X6a cdc khod khong cuc dai khoi KEYS(T,) ;
if KEY(T,) # & then
for each X € KEYS(T,) do
- Tinh SUB_TREE(X, X7,) ;
-T:= TUSUB_TREE (X, 27));
- X6a X khoi KEYS(T,) ;
endfor
endif
endfor
until KEYS(T,) = &;
Vidu : Cho T = ABCDEF, X = {A—>B, B—»C, BC—>D, C—>F}.
Giai thuat 2 (Xdy dung cdc cdy tir cdc cum)
Procedure BUILD_TREE()
INPUT

Cum T v6i cdc déi tugng Al,.,An va tap rang budc-GD Xr =
{GD;,...,.GDn}.

OouTPUT
Cay biéu dién cho cum T.
METHOD

G; = {GD;};//Tdp cdc rang budc cé cing vé trdi véi GD;

Gn={GD,,};// Tdp cdc rang budc cé cung vé trdi vdi GD,,
(1)for each GD in S (GD= X—Y) do
- Tim nhom Gy thich hop cho GD chi chita cdc rang budc-GD
c6 vé trdi la X;

- Thém GD vao Gy.
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Endfor

(2) Sdp thit tw G,..Gy théa diéu kién néu X; < X;, X;eLHS(D;),
X;eLHS(D;) Die G, D; € G thi i<j. Gid su thit tw dé la Gy,..Gy, k< m, néu
nhiéu nhém tring nhau thi chi giit lai moét nhém.

(3)//Xay dung cay
Fori=1tomdo
for each rang budoc-GD D thudc G; do
- Tao cdc niit trong la LHS(D);
- Tao cdc it ngoai la DEP(LHS(D), 27);
- Tao lién két gitta cdc niit trong va ngoai;
endfor
endfor
Giai thuat 3 (Gidi thudt tron)
Procedure MERGER()
INPUT
Téap caccay Ty,....Ty;
OUTPUT
Cay dugc tron TREE
METHOD
TREE: = T;; TREE_SET:= {T,,..T}};
Repeat
For each T; in TREE _SET do
If T, NTREE # I Then
TREE:= MERGE_TREE(T, TREE);
Xoa T; khoi TREE_SET;
End If
Endfor
Until TREE_SET=C
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3. Két luan

Bai bdo trinh bay viéc xAy dung cdc dang chuin huéng ddi tugng dua trén cdc khai
ni¢ém rang budc phu thudc: phu thudc dudng di, phu thudc cuc bd, va phu thudc toan cuc,
bao gdm nhitng van dé:

- Trinh bay mot hé thdng cdc khdi niém va tién dé trén cdc rang budc phu thudc cuc
bo, phu thudc dudng di, phu thudc todn cuc, va phu thudc ¢ két. Trén co s do, xay
dung cdc khdi niém bao déng, phi tdi ti€u, thé hién ngudi st dung, thé hién d6i tuong,
thé hién t6i dai; trinh bay khdi niém mo hinh ddi tugng dua trén khai niém thé hién tdi
dai. Pong thdi cling néu ra diéu kién can va dd cia mot mo hinh d6i tugng, nhu 13 mot
d4u hiéu d€ nhan bi€t mot 16p dd dugc chuidn héa hay chua;

- Pua ra cdc qui tic va thuat toin dé chuidn héa ddi tugng, dua trén khai niém thé
hién ngudi sit dung, bing hai phuong phdp: tdi ciu tric doi tugng va xay dung lai doi
tugng;

- Néu ra céc ti€p cin thi€t k&€ mo hinh dit liéu huéng ddi tugng, va dé xuat hai
phuong phép st dung cdc nguyén tic chuin héa d6i tugng dudc trinh bay trong bai bdo
nay dé€ hd trg thiét k& cac luge dd dif licu.
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ABSTRACT

AN APPROACH TO OBJECT-ORIENTED DATABASE
NORMALIZATION

In recent decades, the relational database model has made significant progress on
databases. Along with rapid development of information technology, relational database
has also encountered problems related to storing complex objects. Meanwhile, object-
oriented database (OODB) could overcome these difficulties in processing and storing
complex objects in the real world. But OODB has been meeting its own challenges,
including a lack of the official norm accepted by ANSI or ISO like relational model; the
theoretical basic of OODB has also continuously been researching and developing. Key
problems in database such as normalization of OODB, theory of constraint and integrity
are challenging scientists of information technology. The paper aims at researching an
approach to normalization of OODB based on the concepts of path-dependent constraints
in the object model suggested by Tari, Stokes and Spaccapietra [14].
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