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MOT sO TINH CHAT cUA QUA TRINH THUA KE Kifu
TRONG MO HINH €O SO DU’ LIEU HUGONG POI TUONG

DOAN VAN BAN

Abstract, Inheritance s introduced in object-orlented systems to enhance code reuse and create more
compact and openable software (2], [3], (7]. Powerful object models adopt multiple Inherltance, allowing
a type (or class) to Inherit from more than one supertype. Unfortunately, this powerful modeling
mechanism can generate inheritance conflicts (6], which arlse when the same property (or operation)
is defined in more than one supertype, or a property (or operation) already present In one supertype,
Is locally redefined in subtype (overrlding). In this article, we focus on the structural component of
object-orlented database schema, addressing inheritance and conflict resolution for typed properties.

1. GIOT THIRU

Co' ché thia k& dwge sl dung trong cdc h§ théng huéng d8i twong nhdm hé tro d€ tao ra
nhing phin mém c¢8 dong, c6 tinh mé vd st dyng lai nhidu hon [2), (8], [7]. Nhitng mé hinh 48i
twgng manh d8u ch&p nhén co ché thira k& bsi, cho phép mét kidu (hay 16p) thiva ké ti nhidu hon
mot ki€u co' s&. Nhung chinh t¥ co' ch@ ndy lpi cé thé tgo ra nhitng xung dét gifia cdc kidu thira ké
[1]. Trong bai bdo ndy chiing t8i t4p trung nghién cu mét 8 tinh chft co bdn cia qué trinh thiva
k€ ki€u thdng qua méi quan h§ cia ching trong luge d co & dit lidgu d8i twomg. Dya vio nhitng
tfnh ch&t dé chiing ta cé thé d8 xuflt dwge nhitng gidi phép gidi quyft duwge vEn 48 xung ddt trong
hé théng kiu cia lwge d8.

2. MO HINH DU’ LIEU CUA co' 8¢ DU LIU DOI TUQNG

; Trong mét h§ co' sé dit ligu (CSDL), d8i twong 14 mdt thyc thé (ngudi, vit, sy kign, hay mét
khéi ni¢m, v.v...) dwec xdc dinh duy nh&t théng qua phiin djnh danh cda cde d8i twgng OID (Object
IDentifier). OID dwge gdn cho cdc d8i twgng bdi hé quin trj CSDL va 8& khéng thay d8i trong sudt
th¥i gian tdn tai cda cdc d8i twong [5), [6].

Céc d8i twgng dwge mé td bdi tip dic trung bao ghm cd dir ligu, nhitng thude tinh md td céc
tinh chit cda cde thyc thé vd cd cde thao tdc (hay cdn goi 1a him hojc phwong thic) mé td hanh vi
tng xi cda cde d8i twgng va dwge t8 chirc theo ki thuft bao géi (encapsulation) vi che gifu théng
tin (information hiding) [3].

Theo cdch tidp cfn huéng d8i twong, hé th8ng phin m8m dwge xem nhw 1A t§p hep céc dbi
twgng tdc ddng qua lgi véi nhau, trao d8i véi nhau bing cdc théng bao d€ thyc hién nhiém vy cda
h§ théng [2].

Nhitng d8i twgng cé ching tp cdc thude tinh va hanh vi giéng nhau, nghia 13 ¢é cing khéng
gian trang théi vd cling cdch dng xit, 88 thudc trong cing mét kidu (hay mét 16p). Trong hé théng,
d8i twgng 1 the hign cda mot kidu nio dé.

Mgt trong nhitng d¥c tinh quan trong nh&t cda phwong phédp huwéng d8i tweng 1 khd ning
thira k€ va st dyng lai. M4t ki€u c6 thé thiva k& nhirng dfc trung cda mét hay nhiéu kidu co sé (16p
cha) vA cé thé dwgc b8 sung mét s8 d¥c trung méi theo yéu ciu. Nguyén nhén chinh dfn d&n vige
tng dyng khéi nim thira k€ trong cdng nghé phin mém giéng nhw luft thiva k& gia sdn cda xd hdi
lodi ngudi 12 tao khd n¥ng gdp, nhém mét 88 dfic trung cia hai hay nhidu kidu dd dwec x8y dyng
t8t dé tgo 14p nhitng ki€u cho nhiing d8i twgng méi d4p dng dwge tinh st dyng lai trong qué-telnh
phdt tri€n phin m8m. Kifu co sé A& thiva kd thudng dwge goi Ia kidu cha cdn kié'u,:btt?tm. l;;e'",tr,hl’;@n’l
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duge goi 13 kidu dfn xufit, hay 1A kidu con. Quan hé thiva k& s& tao thainh quan h§ thi ty bg phin,
trong 46 d&i twgng cda mdt kiu sé 1a thd hidn cda chinh ki€u d6 nhung déng thdi cé thé xem né
cling 1a thd hign cda cdc kidu cha, cla nhitng ki€u co s& trén nita (1], [2], [7].

Sau dfy, ching ta néu mét 88 djnh nghia dé hinh thic héa nhiimg khdi nigm néu trén va chi
y€u chl tip trung xét nhitng cfu tric dir lidu trong cdc CSDL d&i twong.

Truée tién ching ta s dyng mét s8 ky higu nhu sau:

T - 1a t4p hiru han cde kiéu,

L - t§p cée kidu nguyén thdy nhu nhitng ki€u integer (88 nguyén), real (88 thyc), char (ky ty),
string (x&u ky ty), boolean (gid trj logic),

P - t4p t&t cd cdc thudc tinh cla cde d8i twong trong h§ théng,

O - t8p t&t cd cdc d8i twgng vd chc dai lwgng trong mét CSDL.

Dinh nghia 1. Quan h{ Sub thtra ké kidu

Cho truée che ki€fun €T, i =1,.,nvA§ €TUL, I =1,2,.., k. Kidu 7 thira ké (tryc tiép)

t¥ nhitng kifu r; vd dwgc b8 sung mét s8 thudce tinh trong cée kidu § s& dwge dinh nghia nhw sau:

type =71, 75,0 7 {161 pai ey et Gkhy (1)
trong 46 p; € P véi moi | = 1,2,...,k. Chiing ta néi ring ki€u r thiva k& tir cdc kiu n, i = 1,..,n
hay nguwge lai 7 1a cha (tryc ti€p) cda 7 vd dwee ky higu 7 Sub .

Trong hé th8ng cé nhiing ki€u nguyén thiy hofc duge tao ra bdi ngudi st dyng, khéng theo
quan h§ thira k& Sub, nhitng ki€u 46 ching ta goi 1A kifu chufn, Kidu chufn cé thé 1a ki€u nguyén
thdy hofic ki€u dwge tao 1ip nhu sau:

type 7= {py:61; paibai.. i Pt ér}y (2)
trongdé §§ e RUL, ppeP, 1=1,2,..,k

Goi N 1a tgp tft cd céc ki€u chufin, Hién nhitn A L C N,

Chiing ta d8 dang nhén thdly quan h§ Sub c¢é tinh phdn xg: r Sub r, véi mei r € T\ Tir dé
chiing ta cé thé x&y dyng bao déng bic chu cia quan h§ cha/con (Sub) va ky higu 1a <y, goi 1d quan
hé thira ké ki€,

Djinh nghia 2. Quan hé thira ké kiu <, dwgc dfnh nghia nhw sau:
(i) r<yrvéimeireT,
(i) 7, 1, s €T, r Sub ry v 15 < 1y thl ry <) 73, (3)
(iti) = <y thl {a;:m} <y {a: 1)

Khi d6 (T, <1) s& tao thanh cfu trdc phén cfp theo quan h§ thiva ké. Dya trén cfu tric phén cfp

ndy ching ta cé thé xdc djnh dwgc thp cée kidu co' sd (cha, dng, ba, v.v...) cda mét kidu dEn xuflt
(thia ké) théng qua him Sup: T — T duge xdc djnh nhu sau:

i {Sup(r)} néu r 1a kiu dwge djnh nghia dang (1)
Sup(r) = ¢ =1 '

) nguoe lai
Nhw viy Sup(r) xéc djnh t&t cd cdc kidu co & cda r trong quan hé thira ké.

VI dy 1. Xét h§ théng cdc 16p (ki€u) cida hé théng qun 1y nhén sy trong cdc trwdmg dai hoe dwge
md td nhw sau: '
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Nhan.su

i N
Sinh.vien Cong-chuc
T e\
Giao.vien CB.quan.ly

/! AN
GV.bien.che GV.thinh_giang

Cfu triic phén c&p theo quan h§ thira ké gifta cdc lép

Céc canh theo miii tén — xéc dinh theo quan h§ thia k& tryc tidp (Sub) gifra cdc kidu, nhitng
cpnh trén dwdng di cda cfu tric phin cp trén d8u cé quan h§ <; véi nhau, Ngodi ra, ching
ta cdn xéc dinh dwge cde kifu co sé cia t&t cd che kidu Sup(Nhansu) = , Sup(GV-bien-che) =
{Nhan.su, Cong.chuc, Giao.vien}, v.v..

Trén cfu trdc phén clp céc k:é’u chiing ta ciing cé thé xdc djnh dwgc tip cdc thd h:én (adi
twgng) cda mdt ki€u ndo dé dya trén hai ham sau:
o-type: O — (T'UL) cho bidt kiéu cda mdt thye thé trong h§ théng,
Ext: T—0 cho bift cdc thé hién cda mét ki€u sao cho
Ext(r) = {0 € 0|0.type(o) <; t}. (4)
M5t 8 tinh chdt mé t4 ngit nghia ty nhién cia quan h§ <; dwge phét bidu nhu sau:

Bdd 1. Vr,r, el
(i) o.type(o) =1 = o€ Ext(r),
(ii) o-type(o) <; v 4 o€ Ext(r),
(iii) Ext(r,) € Ext(ry) & r < 7

Ching minh,

(i) va (ii) suy tryc tidp tir (4).

(iii) N&u Ext(r;) € Ext(rz), nghfa 1a Vo € Ext(r) thl o € Ext(r;). Do vfy véi nhitng d8i
twgng oy md o.type(o;) = r; thl hi€n nhién 1 o; € Ext(rp) vA suy ra o-type(o1) = 11 <1 2. Trudmg
hgp nguee lpi suy trye tidp tir djnh nghia. - O

Chu tric phin cp cdc kifu nhw trén déng vai trd rft quan trong trong qué trinh thiét ki va
xfy dyng nhitng h§ théng huéng 46i twgng (3, 7] v trong vide x8y dyng nhiing cfu tric dit ligu cho
cée CSDL déi twgng (4, 8).

Dinh nghia 8. Lugc d6 CSDL 6% twgng

Lugc 48 CSDL huéng d8i twgng (gol tdt 1d lwge 48 d8i twgng) 14 mét bd ba £ = (T, L, P), trong dé
T 1A t8p céc kidu, L - thp cée kifu nguyén thiy va P - tAp céc thude tinh cla t&t cd cdc d8i tugng
thda mén hai tfnh chft sau:

(i) T&t cd nhitng kidu r € T phdi dwege dlnh nghia duy nh&t, nghia 1& xuflt hign ddng mét lin
& v tréi trong cdc djnh nghia ki€u cda 7'

(ii) V&i mei ki€u 7 € T, r & Sup(r), nghfa 1A quan h§ thiva k& khéng tao thanh chu trinh.

(iii) Khéng cé cdc bj Idng nhau trong dinh nghia kidu, mei ki€u thiva k& va khai bdo thuje
‘tfnh phdi thdng qua tén goi kidu.
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Dinh nghia 4. Lwgc 48 d8i twgng dwoc goi 1d lwge db 48i twong dang chulin néu tdt cd céc kidu
r € T d8u & dang chufin (r € N).

Lugc 4% d6i twgng dang chufn thl T = N,

Vi dy 2. Xét lwge d8 gdm nhitng thanh phin nhw sau:
type Giao.vien = {Ho.ten: string; Dien_thoai: integer; Truong: string};
type Cong.chuc = {Ho.ten: string; Dien_thoai: string; Luong: real};
type Vien.chue = Giao.vien, Cong.chuc {dia-chi: string}.

Trong lwge d8 trén, ki€u Giao.vien, Cong.chuc 1 & dang chu&n c¢dn Vien.chuc dwge xiy dung
dya trén quan h§ thira ké Sub va khéng & dang chuén,

Qud trinh xdc djnh cdc thinh phin cda nhitng kidu thiya k& ti cdc ki€u cha c6 thd dn téi
xung ddt hay khéng nht qudn vé kidu, Luwgc d8 ma cé nhitng kidu din t&i xung dét ching ta goi 1A
khéng nhét quin., V{ dy kidu Vien_chuc s& dwge xéc djnh théng qua Giao.vien vA Cong-chuc. V&n
d% 88 ndy sinh khi kidu din xufft thia k€ cling tén thudc tfnh nhw Dien-thoai nhung ki€u twong tmg
& céc ki€u cha lai khdng twong thich, nhw Dien.thoai & Giao.vien ¢é kifu integer cdn & Cong.chuc
lai khai bdo kiu string. T&t nhién kidu integer vA string 1A khdng twong thich cho nén luge db & vi
dy 2 12 khéng nhft quén. Gid trj cda nhiing thude tinh cé ki€u khéng nhit quén din ra tir quan hé
thia k& 1A khéng xdc djnh vd ching ta ky higu 1a L. Khi 46 Vien.chuc cé thé vidt lai nhu sau:

type Vien.chuc = {Ho.ten: string; Dien.thoai: L; Luong: real; Dia-chi: string}.

Lwgc dB trén 88 trd thanh nht quén néu chiing ta khai bdo thude tinh Dien.thoai cda Giao.vien
vd Cong.chuc cing mdt ki€u, vf dy interger. T d6 chiing ta d& nhin th&y 1A nhitng luge d nhét
quén ¢6 thé chuyén d8i thanh luge A5 dang chufn néu mei ki€u r € 7' khéng & dang chufn d¥u c6
thd chuyén v8 dang chufn sau mét hiru han l5n 4p dung quan hé thiva k& d& xdc dinh twdng minh
céc thanh phin cda 7.

Qué trinh xdc djnh tudng minh cdc thinh phlin cda cde ki€u trong quan hé thiva k& dfn téi
vife xdc dinh ki€u con chung lén nhit cda cde kidu cha ching. M8t 88 thudc tinh cda ki€u ndy cé
thé qui chifu t&i mot 88 kidu khéc va qué trinh dfn xufit dé tim ki€u con chung 16n nhit ¢6 thé qui
chifu qua lai ma khdng két thic dwee,

VI dy 3. Xét lwge dd sau:

type Nguoi.lon = {Ho.ten: string; Tuoi: interger; Ban.-huu: Cong.nhan};

type Cong-nhan = {Ho.ten: string; Co.quan: string; Ban_huu: Nguoi_lon};

type Can.bo = {Ho.ten: string; Luong: interger; Ban.huu: Can.bo};

type Nhan.vien = Cong.nhan, Can.bo {l?ia.chi: string}.

Vige xdc dinh tudng minh cédc thinh phin cia Nhan.vien phdi dya vdo cdc thanh phin cda
Cong.nhan vd Can.bo. O Cong.nhan thude tinh Ban.-huu qui chi€u téi Nguoi.lon, ti€p theo &
Nguoilon thuge tfnh Ban.huu lgi qui chidu vé Cong.nhan. Qué trinh trén c6 thé 1§p lai nhidu Iin
va rft khé khdng dinh tinh nh&t quén cda luge A5 d8i twong. .

Viin 48 4§ qui trong djnh nghia ki€u di dwgc nghién ctu trong [1), cde téc gid A& xét mot 8
tinh cht quan trong cia qué trinh thiva k& cé dé qui va didu kign dé két thuc thiva ké.

Dé xfy dyng dwgc nhitng h§ th8ng OSDL déi twgng tin cdy, nhit quén, ching ta phai nghién
cttu d€ d8 xufit phwong phdp kiém tra tinh déng ddn, nhét quén di ligu lwge 4B twong dng. Truée
hét ching phdi xdc dinh dwge mdi quan hé gifta cde 1ép d8i twgng trong hé théng. Phin tiép theo
chiing ta chi y&u tdp trung xét cdc tinh chft cda qué trinh thia k& kidu.
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8. QUAN Hi THU TV K18U CON

.Chting ta x&y dyng quan h§ ki€u con < gita céc kifu cé quan h§ thira k& dé nghién ctru céc
tfnh ch&t cda tdt cd cdc thAnh phln d8i véi mei ki€u trong h§ théng.

Djnh nghia 5. Cho truwéc lwge d8 L = (T, L, P), trén T xdc djnh mét quan h§ < nhu sauw:
(i) VreTUL, r<1,

(i) N&ur = {a;:m; ck i} vdra={ac: w} thiry Srp & m S g ()
Néu r; < 73 thl ching ta néi ring r; 14 kidu con cla 3.
Vi dy 4.

type Nhan_su = {Ho.ten: string; Dien.thoai: integer},
type Giao.vien = {Ho.ten: string; Dien_thoai: integer; Truong: string}.

Hién nhién 1 Giao.vien < Nhan.su.

P& ching minh céc tinh ch&t clda quan h§ kidu con < ching ta cé thé dya vdo quan hg thi ty
suy difn <("), trong dé n 1A 88 nguyén dwong.
DPinh nghia 6. Quan h§ suy difn <(® dwge djnh nghia nhv sau:

(i) <) r, véimeire TUL vin 20,

(i) N&u ry = {a; : mijen t v} vd g = {ag ¢ g} thl véimei n >0,

71 <™ 1y & Vi 3ny, 0 < ny < nosao cho gy (™) g, (8)
Dinh 1y 1. Hai quan hé < vd <™ [d twong dwong

Viym €T, n<neéin>0,n <Mn, (7)
Ching manh.

Digu ki¢n cin: qui ngp theo s8 lin m 4p dyng didu kign (5).

Khi m = 0, nghfa 14 r, = n. Vgy tir didu kién (i) cda cdc djnh nghia 5, 6 ching ta cé ngay
n <n = n <™ 7, Gid thidt didu kién cin ding véi 0 € k < m, ching ta cin chtng minh né
ding véim.

Thét vy, néu ry = {a; : ny; ek : W} 72 = {a¢: e} vd 1y < 3 thl theo (5) suy ra ny < py. TES
nhién 1& n; < p; 88 cb k; 1in &p dyng didu kign (5) vd ki < m (vl ks < m — 1), Theo gil thidt qui
nap 88 t8n tai m; > 0 sao cho n; <(™) u;, P¥t n = max {n;} + 1 ta 88 ¢b ngay r, <) m,

Diéu kign dd: qui ngp theo n,
Khi n = 0, 7, = 7, thl 1A hién nhién. Gid thidt didu kién dd ding véi 0 < k < n, ching ta chimg
minh né ding véin,

Thét viy, 1o <™ m vhd 7y = {a; : mgj okt Yk}, ma = {a ¢ s} = ¥4 3ng, 0 € ny < nsao cho
ni <) p;. Theo gid thidt qui nap ra n; < gy vA theo (5) ching ta cé ngay r < m.

Bé ds 2.

Vrynmel, n<n=>nsn (8)
.Chiéng minh, Vry,r3 € T, 1y < 13, vy theo (7) tacéd ny <(n) Twong ty nhw trén ching ta cé thé
chéng minh 1, <) 73 = 1 <4 1 qui nap theo n. ]
Tir cde b8 d8 1 vA 2 chiing ta cé khdng djnh sau
Dinh 1y 2.
Vry,ra €T, 1 < 13 ¢ Ext(ry) C Ext(r). (9)

Nhu v§y kidu con ¢é pham vi xdc djnh hep hon pham vi cda nhitng ki€u & mic cao hon, Didu
ndy phtt hgp véi ngit nghia cla quan h§ thi ty ty nhién cda ki€u di ligu trong h¢ CSDL. .
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Nhu trén ching ta d& xét, quan h§ kidu con < tpo ra chu trdc phén cp cdc kidu trong hé
théng. V&n 4% d¥t ra 46 cé thé tao thanh thi ty b phin hay khéng? Pé trd 1¥i clu hdi 46 ching
ta xét t{nh chit sau.

B8 &8 8. Véi moi 86 nguyén n,m vd Vry, 1,1 €T,

() n<™Wrvins™y=an=mn. (10)
(4) n<™Mrvin <(m) 1y = 7y <) 1y, trong d6 r = max{m,n} . (11)
(49%) m <(0) gy = 1y <(M) 7y véi moi m > 0, (12)

Chiéng minh. Tinh chit (i) va (ii) cé thé chitng minh qui ngp theo r = max {m, n}.
Khi r = 0 thl c4 hai tfnh chit trén d8u ddng (suy tryc tiép t¥ dinh nghia). Gid thi€t ching ddng
véi moi k < r, cin chitng minh ciing ddng véi r.

(i) Khi n = 0 ho§c m = 0 thl cé ngay n = . V§y chiing ta chi xét trudng hgp n > 0 md
m > 0, vd r = max{n,m}. T (6) thfy ngay ring r; vd r3 chi c6 nhitng thuge tfnh chung, nghia I
ry = {a;:m}, 2 ={a¢: w} Béivin <) 7y nén Vi Ing, 0&ny<n<rdémy <(m) 4y, Hon nira
virg <™ ¢ nén Vi 3n;, 0 < my <m <rdé <(me) p;, Theo gid thiét qui ngp ta cé ny = py, tie
1a T =T3. )
(ii) Twong ty nhw trén ching ta chl xét trudmg hepn >0, m >0 vh r = max{n,m}. Theo
dinh nghia thl 7y = {a; : n; byt 855 ck i k) 72 = {ag g5 by 81} va my = {a; : n'}. iy £ ") r =
Vi,7 3ni,my:0<ny<n<r,0<my <mgrsaochon <(mi) pl, 65 <(my) b; v m <(m) ry = Vg
Jk; 10 < ky < m < r A€ cho nf <4 pl!,
Nhu vy, véi moi ¢ ching ta ¢é thé chen r; = max{ny, k} < r thl cé ngay <(r) it v tir 46 suy
rary <(7) s,

(iii) dwge suy ra trye ti€p tir Dinh nghia 5.

Dinh Iy 8. Quan h¢ kidu con < Id thié ty bg phén.

Chiéng minh. Tinh phdn xa hi€n nhign Vir < rvéimeir €T,

Tinh bdc cBu: Néu r; < 3, 72 < 7 thi theo (7) ta c6 1y <™ 1y va 3 (™) 13, véi n, m nguyén
dwong ndo d6. Tir (11) ta cé 7y <(V 13, véi r = max{n,m}, nghia 1a 7, < 73 (Dinh 1y 1).

Tinh phén xémg: Néu r; < 5, r3 < 7 th) theo (7) ta ¢6 1 <) 73 v 15 S(™) 1y, v6in, m
nguyén dwong ndo dé va tix (10) suy ra 1, = 3. )

4. KET LUAN

T4 cfu trdc phin cfp dya trén quan h§ thia ké ki€u <; ching ta x8y dyng dwgce quan h§
thi ty b phin < A€ nghién ctu nhitng tinh chét cda h§ théng ki€u trong luge 4B d8i twogng cia h§
théng huéng 48i twgng. St dyng nhitng quan h§ ndu trén, ching ta cé thd tiép tyc nghién cdu 4é
bién d6i t&t cd nhitng ki€u khéng dang chubin v& dang chulin 46i véi nhitng lwge 48 phi méu thufin
dya trén vige x8y dyng qué trinh xéc djnh ki€u con chung nhét cia céc kiu co s& & tirng mic va
nghién ctu dwge tinh ding din, nhit quén dir ligu cia h§ théng dya trén 48 thi quan h§ thira ké
ho¥c cfu trdc dan cda h§ th8ng kidu, Nhing vin d8 néu trén ching t8i sé ti€p tyc nghién ciru va
dy djnh s& giéi thigu & bai bdo tip theo. ;
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