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Té6m t&t. Bai bao vé nghién cttu phu thuoe mo gitta cac thudce tinh trong mot 16p déi tugng. Tuong
tu nhu trong co sé di lieu quan hé md/rd, da dua ra cac dang chudn déi tugng mo (1IFONF, 2FONF,
3FONF) va céc thuat todn chuan héa 16p vé cac dang chuan trong co sé dit lisu huéng déi tugng ma.

Abstract. In this paper, we study fuzzy dependencies between attributes in an object class. Similarly
in the fuzzy (clear) relational database, we present the fuzzy object normal forms (1IFONF, 2FONF,
3FONF) and class normalizing algorithms for normal forms in fuzzy object-oriented databases.

1. GIOGI THIEU

Trong nhitng nam gan day, viéc nghien cttu, tng dung co sé dit lieu huéng déi tugng (CSDL
HDT) mo dé gidi quyét nhitng han ché ctia co 83 dit lieu quan hé/hudng ddi tugng 16 trong
viéc xtt I va luu trit cac thong tin khong chic chan, khong day du tré thanh mot chtu dé
nghién citu quan trong trong mot s6 linh vire ctia khoa hoc may tinh [5]. Tiép can huéng do6i
tugng md trong viéc thiét ké cidc he théng phan mém da nhan duge mot sy chi § ding ké,
dat biet 14 trong linh vigc co s¢ dit lieu. Ciing gibng nhu trong co s6 dit lieu kinh dién, trong
cd s6 dit lieu md c6 thé c6 du thira dit lisu va cac di thuong khi cap nhat néu nhu cac luge dd
co s6 dit lieu khong duge thiét ké mot cach thich hop [2, 6, 10]. Thong thuong, cdc phu thuoc
dit lieu 1 tri thitc ngit nghia vé thé gidi thie va duge xem nhit cac rang budc toan ven déi vdéi
viec thiét ké co s¢ dit lieu.

Dura trén cach thic tinh do tuong duong ngit nghia ctia hai dit lieu mg, dua ra cac dinh
nghia vé phu thuoc ham mo trén 16p déi tuong mds. Ngoai ra, con gisi thiéu ba dang chuan
déi tugng ms 1FONF, 2FONF, 3FONF va céc thuat toan chuan hoéa 16p vé dang chuan dbi
tugng md.

Noi dung bai bdo gom: Muc 2 trinh bay co s6 1y thuyét vé tap mo, cac quan hé ngit nghia
va uéc lugng ngit nghia gitta hai tap md. Muc 3 néu cac dinh nghia vé phu thudc ham mo,
phu thuoc phuong thitc mé trén 16p ddi tugng. Muc 4 dua ra cic dinh nghia vé dang chuan
ddi tugng ma 1, 2, 3 va cac thuat todn chuan hoéa 16p vé dang chuan doéi tuong md. Vi cudi
cung 1a phan két luan.
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2. CO SO LY THUYET

Theo Zadeh [11], dit lieu m& duge mo ta nhu mot tap mo. Cho U 1a mot v tru, mot tap
md F trén U xac dinh béi ham thuoc pp : U — [0, 1], gan mdi phan 61 u thuoc U mot gia tri
dé chi do thudc ctia u vao tap md F. Tap md F dugc biéu dién dudi dang

F ={pr(u1)/ur, pp(uz) /ug, pp(us)/us, ..., pp(un)/un}  hay F = / MFu(u)'

uelU

Khi pp(u) duge xem nhu do do kha ning ma mot bién X nhan gia tri u, mot gia tri mg
dugc biéu dién bang phan bd kha ning mx nhu sau

mx = {mx(u1)/ur, mx (u2)/u, mx (uz)/us, ..., 7xuy)/un}t,

trong d6, mx (u;),u; € U, biéu thi kha nang X nhan gia tri u;, 7x, F 1an lugt biéu dién phan
bd kha nang va tap mo ddi v6i mot gia tri mo. Ro rang, mx = F.

Ngit nghia ctia dit lieu mo 74 con duge goi la khong gian ngit nghia, ky higu 1a SS(74).
Cho hai dit lieu mo 74 va g, SS(ma) va SS(rp) lan lugt 1a khong gian ngit nghia ciia chiing.
Néu SS(m4) 2 SS(wp), ta néi m4 bao ham ngit nghia 7 hay g dugc bao ham ngit nghia
b6i 4. Néu SS(ma) 2 SS(mp) va SS(ma) C SS(wp), ta néi SS(ra) va SS(mp) la tuong
duong ngtt nghia véi nhau [12].

Cho U = {ui,ug,...,uy} 1a tap va tru. m4 va wp 1a hai dit liéu md trén U dya trén phan
b6 kha ning. Mic do ma 74 bao ham ngit nghia mg, ki hieu SID(m4, 75) dudc xac dinh nhu
sau [12]:

SID(mp,7B) = Zmln wp(u;), ma(u;) /Zﬂ'B Ug).

V6i Res 1a mot quan hé tuong duong trén mién U, a(0 < a < 1) 1a mot ngudng tuong iing
v6i Res. Mic do ma w4 bao ham ngit nghia 75 theo quan hé Res duge xéc dinh nhu sau [12]

SID(ma, ) = Z min . (mp(u;), ma(u;)) /ZWB (u;).

=1 wi,uj €U,Res(u;,uj)>o

Mitc do tuong duong ngit nghia gitta hai dit lieu mo 74 va mp, ky hiéu la SE(ra, 7p) va
duge bidu thi nhu sau[12]

SE(ma,mp) =min(SID(ma,mR),SID(wp,m4)).

3. PHU THUQC HAM MQ, PHU THUQC PHUGNG THUC MO

Ky hiéu OID la tap céc dinh danh déi tugng, mdi phan tit cia OID xéc dinh duy nhat mot
doi tuong, A la tap hitu han céc tén thuoc tinh, moéi phan ti cia A 13 tén clia mot truong.
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Tap hop céc mién gid tri domy, doms, . .., dom, (dom; 1a mién gia tri mo hay ré) duge ky higu
la dom.

D61 tugng mo. Mot doi tugng mo 1a mot bo o = (id, v), id 1a mot phan tit ctia OID, v 1&
mot gia tri md (r6). val(o) biéu thi gid tri v déi véi o, duge dinh nghia nhu sau [4]

(a) mot phan t1t cia dom, mot phan tit ctia OID va nil 1a céc gia tri.

(b) néu vy, va, ..., v, la cac giad tri vd Aq, Ag, ..., Ay 12 tén cac thudc tinh thi (Ay : vy, Ag -
V2, ooy Ay Up) 14 gld tri bo va {v1,ve,...,v,} 1a gid tri tap.

Kiéu (types): Ta c6 thé dinh nghia mot tap kiéu dbi tugng mot cach dé qui nhu sau:

(1) Kiéu dit lidu nguyén t6 (1a cAc sd nguyeén, s6 thuc hay chudi ky tu c6 do dai ¢d dinh
hay thay d6i), kiéu dit liu ma 14 mot kiéu déi tugng.

(2) Néu T 1a kiéu doi tugng thi set(T) 1a ciing 1a mot kiu déi tugng. Mot ddi tugng ¢
kiéu set(T) 1a mot tap hop cac dbi tugng c6 kieu T, set(T) con duge goi 1a kiéu tap.

(3) Néu Ty, Ty, . .., T, 1a cac kiéu doi tugng thi tuple(Ty, Ts, . .., Ty,) 1a mot kiéu doi tugng.
Mot ddi tugng kiéu Ty, Ty, ..., T, 1A mot n-bo, trong d6 thanh phan tht i ctia n-bo nay cé
kiéu T;, tuple(Ty, Ts, . .., Ty,) con duge goi la kidu bo.

3.1. Phu thudc ham mé trong 16p déi tugng

Trong co sd dit liéu r6, phu thudc ham gitta hai tap thuoc tinh duge xac dinh dya trén
phép so sanh bang giita hai gia tri trén moi tap thuodc tinh. Véi co sé dit lieu md, phép so sanh
bang gifta hai gia tri trén tap thudc tinh duge thay béi mitc do tugng duong giita hai gia tri
ctia tap thuoc tinh d6. D6i véi CSDL HDT mg, kiéu dit lieu ctia cic thuoc tinh khong don
thuan 13 cac kiéu co s ma con ¢ cic kiéu phiic tap khac nhu kiéu tap, kidu bo,... Vi vay, do
twong duong ngit nghia trén tap thuoc tinh X ctia hai déi tugng O1, Oy cia 16p d6i tugng mo
¢(U) duge xac dinh dé qui nhu sau:

(1) Néu X = {Al,AQ, ceey Ak} thi

SE(OlX, OQX) == miD(SE(Ol.Al, OQ.Al), SE(Ol.Ag, OQ.AQ), ceey SE(OlAk, OgAk))7

(11) Néu Al co kléu 16p Cl(Ul) thi SE(OlAZ,OQAl) =1 néu OlAl = OQA,L NgIIQC Ial,
SE(01.A;,05.A;) = SE(01.4;.U;, 02.A;.U;)

(iii) Néu A; 1a thudc tinh kiéu tap, gid su O1.4; = {81,82,...Sk,...,8n}, 02.A; =
{s1,82,...,8j,...,8m} thi do tuong duong ngt nghia cta 2 gia tri mé 0;.4; va 0s.4; duge
tinh nhu sau:

SE(01.4;,05.4;) = max (min (maxk ( SID(s5,5x) )),min (maxj ( SID(sk,5;) )))

k=1..n,j=1..m j=l.m,k=1..n

(iv) Néu A; la thuoc tinh nhan gia tri bo, gid st O1.4; = {v1,v9, ..., Vg, .., Un} , O2.A; =
{wi,wa, ..., wj, ..., wy} thi: SE(01.4;,02.A;) = miny, (Slfj(i’“lwé)>

Dinh nghia 3.1. Cho 16p mo ¢ véi tap cic thudc tinh U (ky hieu ¢(U)); X, Y C U,

16p ¢ thod man phu thudoc ham mdo X e v néu VO1, 04 1a cac dbi tuong ctia 16p c thi
SE(01.X,05.X) < SE(0.Y, 05.Y).

Vi du 1:Cho 16p ¢ v6i tap thuoc tinh U, X, Y € U, Res(X) va Res(Y') 1a hai quan hé tuong
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tutren X va Y, a3 = 0.9, a3 = 0.95 1an lugt 14 hai ngudng trén Res(X) va Res(Y).

Res(X) | a | b c d | e Res(Y)| f | g | h i j
a 1.0/02] 03 [02)|04 f 1.0 03021096 | 0.2
b 1.01092|04 0.1 g 1.0104| 02 |03
c 1.0 | 0103 h 1.0 03 | 0.1
d 1.0 0.2 i 1.0 | 04
e 1.0 j 1.0

CAc thé hien cia 16p déi tugng ¢ duge cho nhu sau.

D X Y
D1 | {0.7/a,0.4/b,0.5/d} | {0.9/f 0.6/g, 1.0/h}
ID2 | {0.5/a, 0.4/c, 0.8/d} | {0.6/g, 0.9/h, 0.9/i}
D3 {0.3/d, 0.8/e} {0.6/h, 0.4/i, 0.1/j}

VO1, O 14 cac dobi tugng thuoc 16p c, ta co:
0.824 va SE(Ol.Y, OQY) = min(SID(Ol.Y, OQY),SID(OQK 01Y)) = min(1.0,0.96) =
0.96. Vay SE(01.Y,02.Y) > SE(O1.X,05.X). Theo dinh nghia phu thugc ham mg, 16p doi

tugng md ¢ thod méan phuy thuoc ham mao X £> Y.

B& d& 3.1. Cho ldp c(U), X CU,ACU,X 2% A, gid sit A : tuple(Ay : Ty, Ag = T, ..., Ay, :
Ty). Néu A duge thay thé bdi Ay, As, ..., Ay trong c thi X ELN Ai=1,2,... k.

Chatng minh: Vi X 1 Anen véi O1, O9 bat ky thudc 16p dbi tugng ma ¢, ta c6 SE(O1.A, 09.A) >
SE(01.X,02.X) va vi A dugc thay thé bdi Ay, Ag, ..., Ag nén

Do d6 SE(O;.4;,05.4;) > SE(01.X,09.X),i = 1..k. Theo dinh nghia phu thudc ham
m(xsuyraX&Ai,izl,Q,...,k. [ |

Dinh 1y 3.1. Phu thudc ham trong co sé dit liéu quan hé thod man dinh nghia phu thudc
ham mo trong CSDL HDT mgo.

Chiing minh: Cho quan hé r(U) thod mén phu thuoc ham X — Y, véi X,Y C U. Néen
Vi1, to € 7, t1[X] = to[ X] thi 1[Y] = t2[Y]. Giad st U 1a tap céac thudc tinh cua 16p mo ¢ thi
VO1, 09 1a cac doi tugng cla c ta c6: SE(01.X,02.X) =1,SE(01.Y,02.Y) = 1.

Do d6, SE(01.Y,02.Y) > SE(01.X,02.X). Theo dinh nghia phu thuoc ham mo trong
CSDL HDT ta c6 X 215 V. n

3.2. Tach cac thudc tinh kiéu bd theo phu thudéc ham ma

Tuong tif nhu trong CSDL HDT 16, viéc nhém mot s6 thuoc tinh lai thanh mot thuoc tinh
kiéu bo trong mot 16p c6 thé dan dén mot sb6 rang budc ngit nghia hay phu thudc ham mo
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gitta cac thuoc tinh khong duge béo toan [7]. Trong truong hop nay, can phai tach cac thuoc
tinh kiéu bo dé bio toan céc rang budc ngit nghia do.
Gia stt Ay : tuple(X; : T;),i = 1,2,3,...,k(k > 1). Néu A, dugc thay thé bdi X; va ton
k
tal phu thuoc ham mo X LN Y, véi X = J X, X] C X; vaY/ C X, thl A, : tuple(X; :
i=1
T;),i=1,2,3,...,k dugc tach thanh cac thudc tinh nhu sau:
B; : tuple(X\X] : Tx,\x7,i=1,2,3,...,k—1,
Bk : tuple(Xk\X]’c\Y : TXk\X;IC\Y)’i = 1, 2, 3, ce ,k’ - 1,
C; : tuple(X] : TX{)J =1,2,3,...,k,
D : tuple(T : Ty).

3.3. CaAc luat suy dan trén cac phu thudoc ham mo

C4c luat suy dan ctia phu thuoc ham md trén 16p déi tugng mo c(U), X,Y,Z C U.

Luat 31 Phdn za. Néu X DY thi X 15 v.

Luat 32 Ting trudng. Néu X 25 v th X2 15 vz,

Luat 33 Bdc ciu. Néu X 25 v vay 2% 72 m x L5 2.

Luat 34 Hop. Nou X 25y wa x LS 2 mx LS yz.

Luat 35 Bic cau gia. Néu X 2%y va YW 2% 7t xw 2% 2z,

Luat 36 Tich. Néu X 25 Y va ZCy th X 15 7.
Dinh 1y 3.2. Cdc luat suy dan 3.1 dén 3.6 trén lop doi tuong mo la xdc dang va day di.

Viéc chiing minh dinh 1y tuong tuy nhu trusng hgp phu thudéc ham ma trong co sé di lieu
quan hé mo [10, 13].

3.4. Phu thuéc phuong thic ma

Phuong thitc dinh nghia trong 16p dugc mo ta

M;(N,I,R) = (u,v,g),

trong d6, N: tén phuong thitc; I: tap cic tham sé dau vao {<tén, kiéu>}; R: tap cic thuoc
tinh ma gia tri ctia n6é duge doc bdi phuong thiic; u: tap cAc tham s6 dau ra bao gom kiéu gia
tri tra vé {<teén, kieu>}; v: tap cdc thudc tinh ma gié tri ctia né bi thay ddi béi phuong thic;
g: tap céac thong béo duge dua ra bdi phuong thic ¢6 dang {[o, msg, p|}, o 1a noi nhan thong
béo, msg 1a thong bao va p la tap cac tham s6 c6 trong thong béo {< n,t >1.

Mdi quan hé giita phuong thiic v6i cac thuge tinh duge xac dinh thong qua viéc phuong
thitc st dung céc thuodc tinh dé dé doc hay sita déi. Sy phu thudc ctia phuong thic vio cic
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thudc tinh nhu thé duge goi 1 phu thuoe phuong thitc mo (fuzzy method dependency — viét
tat fm-phu thuoc).

Dinh nghia 3.2. Fm-phu thudc: Cho M; 1a mot phuong thitc cia mot 16p ¢, M;(N, I, R) =
(u,v,9) vd X = RUv # & 1a tap cac thudc tinh (doc, sita ddi) duge sit dung bdi M;. Quan

hé gifta M; va X duge goi la fm-phu thuoc, ky hicu X 275 M;.

Céc luat suy dan ctua fm-phu thudc:
Luat 37 Néu X 2% M; va v 2% M; th XV 3 M.

Luat 38 Néu X 2% M; va X 1% M; th X 2% M,M;.

Luat 39 Néu X 1% M; va Y € X thi Y L% ;.

Luat 310 Néu M; goi dén M; va X 25 My, v L% M; th Xv 25 ;.

4. CHUAN HOA LGP BOI TUGNG MO

Tuong tu nhu mo hinh co s dit lieu quan hé, truée khi chuan héa 16p, ta xem xét mot sb
khai niem nhu phu thudoc ham md bo phan, phu thudc ham mo biac cau, khéa cta 16p, thudc
tinh khoa.

Dinh nghia 4.1. (Phu thudc ham md b phan) Cho 16p ¢(U), X, Y C U, Y dugc goi la phu
thuoc him md bo phan vao X khiva chikhiva X 25 Y va3X' c X, X' 2o ma X' 15y

Dinh nghia 4.2. (Phy thuoc ham md bic cau) Cho ldp ¢(U), X,Y,Z C U,Y dugc goi la
phu thudc ham md bic cau vio X néu X LN Z, 7 oy wz s x

Dinh nghia 4.3. (Khoéa ctia 16p dbi tugng md) Cho 16p mo c¢(U), K C U, K dugc goi la
khoéa ctia 16p dbi tugng md ¢ néu théa man hai diéu kién sau day:

1.k 15,
2. VK' c K, K' 15 U,

U la tap thuoc tinh ctia 16p ddi tugng ¢ khong bao gom dinh danh ctia d6i tugng.
Dinh nghia 4.4. (Thuoc tinh khéa) Cho 16p mo ¢(U), K C U, K 14 mot khoa ciia 16p mao

¢, A dugce goi 13 thuoc tinh khéa néu A € K. Nhitng thuoc tinh khong phai 1a thuoc tinh
khoéa goi 14 thudc tinh khéng khoa.
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4.1. Céac dang chuan déi tugng ma

Muc dich ctia cac dang chuan trong CSDL HDT md (16) 1a giai quyét cdc van dé du thira
dit lieu va di thuong trong khi thao tac dit lieu. Tuong tu cdch tiép can trong |2, 7| trén mo
hinh CSDL HDT ré, dya trén khéi niém phu thudc ham mo trén tap thudc tinh khong bao
gdm dinh danh déi tugng ctia 16p, két hop v6i phuong phap chuan héa luge dd quan hé trén
cd s6 dit lisu quan hé dé dua ra cic dang chuan déi tugng ma.

Dinh nghia 4.5. (Dang chuan déi tugng ms 1(1FONF)) Lép ¢(U) duge goi 14 6 1IFONF
néu YA € U, hodc A la thuoc tinh c6 kiéu bo khong nhan gia tri tap hodc A chi chita cac
thuoc tinh khong c6 kiéu bo nhan gia tri tap hoic A khong phai 13 thude tinh khéa kiéu bo.

Dinh nghia 4.6. (Dang chuan déi tugng ma 2) (2FONF) Lép ¢(U) dugde goi 1a § 2FONF
néu ¢ 6 IFONF va khong ton tai thuoc tinh khong khéa A phu thudc haim md bo phan vao
khoa.

Dinh nghia 4.7. (Dang chuan déi tugng ms 3 (3FONF)). Lép ¢(U) duge goi 1a ¢ SFONF
néu ¢ 6 2FONF va khong ton tai thuoc tinh khong khéa A phu thudc ham mo bic cau mo
vao khoa.

Mot luge do CSDL HDT md duge goi 1a 6 IFONF (2FONF, 3FONF) néu moi 16p thugce luge
d6 CSDL HDT mo déu 6 1IFONF (2FONF, 3FONF).

4.2. Chuan héa 16p dbi tugng ma
4.2.1.  Thuat todn chuan héa ldp vé 1IFONF

Vao: Ldp déi tugng mao c(U).
Ra: Phép tach 16p ¢ thanh cac 16p ¢; § IFONF khong mat mat thong tin.
Bué6c 1. Néu 16p ¢ ¢6 dang (i), (ii) va A; khong phéi 1a thudc tinh khoéa thi ta tach 16p ¢
thanh 2 16p ¢ va ¢; 6 IFONF nhu sau:
(i) Class c tuple(Ay : Th, Az : To, ..., A; : set(tuple(X : Tx)),..., An : Ty).

Téch 16p ¢ thanh 2 16p ¢ va ¢; nhu sau

Class c tuple(Ay : Th, Ag : To, ..., A; : set(cr), ..., Ap : Ty),

Class c1 tuple(X : Tx).
(i) Class c tuple(Ay : T1, Ay : To,..., A; : tuple(By : I1,By : Io,...,B; : set(tuple(X :
Tx))y.o s B i Tin)yo ooy Ap 2 Th).

Téch ¢ thanh 2 16p ¢ va ¢; nhu sau:

Class c tuple(Ay : T1,Ag : To, ..., A; : tuple(By : I1,By : In,...,B; : set(c1)),...,Bm :
Tin)s-on: Th),

Class c1 tuple(X : Tx).

Céc phuong thitc phu thudc vao Aq, Ag, As, ..., A, duge phan vao 16p ¢, cdc phuong thiic
phu thuoc vao tap thudc tinh X duge phan vao 16p cp. Viét lai cac phuong thiic trong c, ¢
cho phtu hgp dya vao tap thudc tinh va kiéu cua né trong 16p doé.
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Budc 2. Néu l6p ¢ ¢6 dang (ii), (iii) vd A; 1a thudce tinh khéa thi ta tach 16p ¢ thanh 3 16p
¢, c1 va co (d6i véi (ii)), thanh 2 16p ¢, ¢1 (ddi v6i (iii)) nhu sau:

(i) Class c tuple(Ay : T1, Ay : To,..., A; : tuple(By : I1,By : Io,...,B; : set(tuple(X :
Tx))y-o s Bm i Tn)yo ooy An 2 Th).

Téch ¢ thanh 3 16p ¢, ¢; va ¢ nhu sau:

Class c tuple(Ay : Ty, Ag : Toy ... A i cq,. . Ap i Th),

Class ¢y tuple(By : I, By : In, ..., B; : set(c2)), ..., Bm : Tim),

Class co tuple(X : Tx).

Cac phuong thitc phu thudc vao Aq, As, As, ..., A, dude phan vao 16p ¢, cdc phuong thic
phu thudc vao tap thudc tinh A; dugc phan vao 16p c¢1, cdc phuong thitc phu thudoc vao tap
thuoc tinh X dugc phan vao 16p co. Viét lai cac phuong thitc trong ¢, ¢1, co cho phit hop dua
vao tap thuoc tinh va kiéu ctia né trong 16p dé.

(iii) Class c tuple(Ay : T, Ag : To, ..., A; ttuple(X : Tx), ..., An : Ty).

Tach ¢ thanh 2 16p ¢ va ¢; nhu sau:

Class c tuple(Ay : Ty, Ay : To, ..., A; i c1y.. . Ay i Ty,

Class c1 tuple(X : Tx).

Cac phuong thitc phu thudc vao Aq, As, As, ..., A, duge phan vao 16p ¢, cdc phuong thic
phu thugc vao tap thuge tinh Xduge phan vao 16p ¢;. Viét lai cdc phuong thiic trong ¢, ¢y cho
phit hop dua vao tap thuoc tinh va kiéu ctia né trong 16p do.

4.2.2.  Thuat toan chuan héa ldp vé 2FONF

Vao: Lép déi tugng ms ¢(U) ¢ IFONF, F: tap cdc phu thuoc ham mo t6i thiéu, khéa K cta
16p c.
Ra: Tach 16p ¢ thanh cac 16p ¢; 6 2FONF khong mat mat thong tin.
Buéce 1. V6i mdi phy thudc ham mo X; ELN Aj e F, X; C K va Aj 1a thugc tinh khong khéa
(A; phu thudc ham ma bo phan vao khéa K), dat S; = X; U A;. Tao céc 16p méi ¢; véi tap
thuoc tinh S; va khéa tuong tng la X;, cac phuong thic M phu thudc vao S; duge dua vao
1(3[) Ci-
Buéce 2. Dat U = U — {A;} (4; 1a cac thudc tinh phu thudc ham ma bo phan vao khéa K,
tao 16p méi ¢(U). Céc phuong thitc M phu thudoc vao U duge dua vao 16p ¢(U).
Budc 3. Dit T 1a tap cac 16p duge tao ra ¢ bude 1. Véi mdi 16p ¢; € T, néu ¢(U) chita tap
thuoc tinh H ma H 1a khoa chinh cta ¢; thi thay tap thudc tinh H trong ¢ hdi thudc tinh A
c6 kiéu 16p ¢;.

V6i mdi phuong thitc M trong cac 16p duge viét lai cho phit hop dyra vao cac thuge tinh
va kiéu ctia né trong 16p do.
Vi du 2. Cho 16p EMPPROJ md ta nguoi lam viéc trong cac dy an nhu sau.

Class EMPPRO.J

ATTRIBUTE

ssn: integer;
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eName: string;

proj Num: integer;
hours: fuzzy integer;
pName: string;

pLocation: string;
WEIGH

METHODS
InputEMP (ssn, eName);
InputPROJ(proj Num, pName, pLocation);
InputHour(hours);
pD: domain|0,1] of real;
END
Tap phu thudoc ham md trén 16p EMPPROJ la F = {ssn £> eName; projNum £>

pName; ssn £> pLocation; ssn, proj Num £> hours}

Khoéa cia 16p EMPPROJ 1a ssn, proj Num.

Theo Dinh nghia 1,2, 16p EMPPROJ da ¢ 1FONF nhung khong 6 2FONF vi ton tai cac
thuoc tinh khong khéa phy thuoc ham md bo phan vao khéa, ching han eName, pName,
pLocation. Tuong ty nhu trong co sé dit lieu quan hé du thira dr liéu xay ra khi mot ngudsi
lam viéc trong nhiéu dit 4n khac nhau. Ap dung thuat toan chuan héa 16p vé 2FONF nhu sau:

Buéc 1, 2: Ta ¢6 céc 16p EMPLOYEE(ssn, eName, inputEMP(...)), PROJECT (projNum,
pName, pLocation, inputPROJ(...)), EMPPROJ(ssn, projNum, hours, inputHour(...)).

Bude 3: Lép EMPPROJ duge chuyén doi thanh EMPPROJ(employee: EMPLOYEE,
project: PROJECT, hours, inputHour(...)).

4.2.8.  Thuat toan chuan héa ldp vé SFONF

Vao: Lép dbi tugng ms ¢(U) § 1IFONF, F: tap cdc phu thudoc ham mo t6i thiéu, khéa K cla
16p c.
Ra: Téch 16p ¢ thanh cac 16p ¢;  3FONF khong mat mat thong tin.
Buée 1.

Dit S = | A; v6i A; khong ¢6 mit trong bat ky phu thuoc ham md nao.

V6i moi vé trai X; ctia phu thuoc ham mo trong F, dat S; = X; U{A JU{A2}U. .. U{Ax}
trong d6 X; £> A, X; £> A, .. X, £> Ay 1a cac phu thudc ham mo trong F.

V6i méi S; tao 16p méi ¢;(S;) véi khéa la X, cdc phuong thitc M phu thude vao S; duge
dua vao 16p ¢;.
Buée 2.

Dat T 1a tap cac 16p ¢; dugde tao ra ¢ bude 1, néu khong ton tai mot 16p ¢; ¢6 khoéa K thi
tao mot 16p mdi ¢ bang cach bo sung tap thudc tinh S vao ¢; € T ma c¢6 khéa (K — S). Cac



140 DOAN VAN BAN, HO CAM HA, VU DUC QUANG

phuong thitc M phu thuoc vao K duge phan vao 16p ¢ K).
Buéc 3.

V6i mdi 16p ¢; € T, néu ¢; ¢6 khéa H ma H C K thi thay tap thuoc tinh H trong ¢ béi
thuoc tinh h c6 kiéu 16p c;.

V6i mdi phuong thic M trong cac 16p dugce viét lai cho phit hop dya vao cac thuoc tinh
va kiéu clia né trong 16p do.

Thuat toan tach 16p ¢ thanh céc 16p 6 1IFONF, (2FONF, 3FONF) 1a khong lam mat mat
thong tin. Ta c6 thé kiém tra viec tach 16p ¢(U) thanh cic 16p ¢; 1a khong lan mat thong tin
dya vao Bo dé 2 trong [7].

Vi du 3. Cho 16p Teacher nhu sau:
Class TEACHER
ATTRIBUTE:

ssn: integer;
tName: string;
salary: fuzzy real;
dept: string;
dName: string;

dLocation: string;
WEIGHT:

METHODS:
InputTEA(ssn, tName, salary);
InputDEPT(dept, dN ame, dLocation);
pD: domain|0,1] of real;
END:

Khoéa cua 16p Teacher 1a ssn

Tap phu thuoc ham ma¢ trén 16p Teacher F' = {ssn £> tName; ssn g salary; ssn g
dept; dept £> dLocation, dept ﬁ) dName}.

Theo Dinh nghia 12, 16p TEACHER da ¢ 1IFONF nhung khong ¢ 3FONF vi ton tai cac
thuoc tinh khong khéa phu thudc haim md bic cau vio khéa, ching han dName, dLocation.
Ciing nhu trong co s6 dit lieu kinh dién, di thudng khi xéa bo xuat hién khi x6a mot Khoa
nao dé thi thong tin ctia tat ca cadc Gido vien trong khoa do6 sé bi mat di. Ap dung thuat toan
chuan hoéa 16p vé 3FONF nhu sau:

Buée 1,2: Ta ¢6 cac 16p TEACHER(ssn, t Name, salary, dept, inputTEA(. . .)),

DEPARTMENT (dept, dN ame, dLocation, input DEPT(...)).

Budc 3: Lép TEACHER dudc chuyén ddi thanh TEACHER (ssn, t Name, salary, department :
DEPARTMENT, inputTEA(...)), phuong thitc inputDEPT(...) phu thudc vao thudc tinh
department c6 thé bo di.
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5. KET LUAN

Mot luge do CSDL HDT mg/ré ban dau c6 thé duge thiét ké chua t6t ¢6 thé dan dén du

thita dit lisu. Sy du thira dit lieu ldm ton hai dén tinh toan ven di lieu. Gidng nhu cic co
s6 dit lieu khéac, dé ngusi thiét ké c6 dude mot luge dd CSDL HDT m¢ thich hop can phai
xem xét cac phu thuoc dit lieu trong méi 16p ddi tuong. Cac phu thude dit liéu 13 tri thitc ngit

nghia vé thé gidi thiyc va duge xem nhu céc rang budc toan ven ddi véi viec thiét ké. Tuong

tu nhu trong c¢o sd dy lieu quan hé r6 (md), ¢ thé dua cac dang chuan déi tugng mao va cac
thuat toan chuan hoéa 16p déi tugng vé 1IFONF, 2FONF, 3FONF dé hd trg cho viéc thiét ké
co s6 dit lieu ddi tugng, ddi tuong quan hé. Trén co s6 bai bao nay, phu thude dudng dan va
phuong phap truy van ddi tugng duya trén dudng dan trong CSDL HDT mo sé dugc trinh bay
trong nghién cttu tiép theo.
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