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CAI DAT CAC THUAT TOAN BAO DAM TINH
NHAT QUAN DU LIEU cHO MO HINH
CO SO DU LIEU QUAN HE

PHAM QUANG TRUNG & NGUYEN XUAN Huy

Vién Cong nghé Thong tin

Summary. Data integrity preservation is an important ruequirement in designing databases satisfied to
build normal forms of relational schemes. All algorithms that translate a form of schema into a normal
form require to define keys of the schema. Therefore a key finding problem is very important for designing
database. There have been many solutions for this problem. In this paper, we present a solution that base on
the concept of translation of relational schemes, which translates the prime schema into the class of schemes
that made key finding problem simpler. Basis factors of relational schema are an amount of attributes, of
functional dpendencies. That has concern with a completcity of closure, key, and cover finding problem...
The purpose of the translation to simplify the prime schema by rejecting some attributes, which are not
belong to or are belong to all keys of prime schema is the result after adding with a set of attributes belong
DABASCHE that is a solution of implementation of that algorithm. We present some important functions
of the module DABASCHE for designing relational databases and it’s basic data structures in the language
that simulates the Pascal programming language.

1. MO DAU

Viéc d4m bdo tinh nhit quan cda dir lidu 12 mot yéu ciu quan trong trong thiét ké
co s& dit liéu, dap img yéu ciu xay dung cic lvge d5 quan hé (LDQH) & dang chuan.
Hau hét cac thuit toin dwa LDQH vé dang chuan déu doi hdi phdi xic dinh khod cda
lege d6. Do d6 bai todn tim tap hop cac khoa cda mot LDQH d€ c6 thé xac dinh khod
chi dinh t3i wu nhit 13 cé ¥ nghid. D3 cé nhidu cach gidi bai toan tim khoi. Phuong
phép bién d3i mdét LDQH dua vé 16p luoc dd b cach gidi bai todn tim khoa dom gidn
hon duoc trinh bay trong bai nay. Nhitng yéu t6 co bdn cda LDQH lién quan dén dé
phite tap cda viée xac dinh bao déng, tim khod, phd t8i thi€u ... 13 8 céc thude tinh, va
80 luong cac phu thuéc ham. V& ¥ tudng 1am don gidn hod luec d3 ban diu bing cach
loai b6t cac thude tinh khdng mang théng tin vé khod va cd cac thudc tinh n&m trong
moi khod, viéc xdc dinh céic tip hop khod cda luge @6 nhan dugce sé thuan lgi hon, va
véi két qua 1y thuyét da dwoc chung minh, tap khoa cda LDQH ban d3u chinh 13 két qua
cda phép phdi hop tap khod da nhin dwoc véi tip giao clda céc lwoc @0 ban ddu. Clng
véi cac co s 1y thuyét cia phuong hpap nay, bai bao trinh biy mdt gidi phap cai d¥t

nhdm cung cdp cong cu cho nhiing ngudi thiét ké co s& dit liéu van dung phép bién ddi
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lroe 85 quan hé dé xac dinh tip hop khéa cia LDQH, d6 1a module DABASCHE, bao
gom gidi thiéu cic chirc ning chinh va théng qua ngén ngir twa Pascal thé hién céc ciu
tric dit liéu co bdn cda module DABASCHE.

Cho U = {ay, ...,an} 1a mét tap hiru han khac tréng, cac ky hiéu a;, i = 1,...,n, goi la
cac thudc tinh. Vé&i méi 1, tap khic tréng dom(a;) goi 13 mién xic dinh cia a;. Ki hidu
tap hoi v6i moi i1 D = Ul dom(a;). Mot quan hé R trén tip thudc tinh U 1a tip hitu han cic
anh xa {ry,...,r.} tir $ap U vao tdp D sao cho véi moi a; € U ta ludn cé: r(a;) € dom(a;).

Céc anh xa r; eR dugc goi la cdc bd (tuples) cda quan hé R.

Cic ky hiéu. Theo truyén théng trinh bay cda ly thuyét quan hé, trong bai nay st
dung céc ky hiéu sau:

- Quan hé R trén tap thudc tinh U dwoc ki hidu 1a R(U).

- Hop cda hai tip thudc tinh X,Y s& duoc viét 1a XY.

- V&1 quan hé R trén tdp thudc tinh U, r 1a mdt bd cda R, X 1a tip con cda U thi
gia tri cda r trén X dugc viét 14 r(X).

Cho tap hop U va M, N 1 ho céc tap con cda U, tdp Z € U. Ta dinh nghia phép

toin @ nhu sau:
Ze N={2ZY|Y € N},

MeN={XY|XeM, Y eN).

Cho R(U) va hai tap thuée tinh X, ¥ C U. Ta néi ring tap thudc tinh Y phu thudc
ham vao tap thude tinh X va viét X — Y néu: véi moi bd ry, rp trong quan hé R tir
rn.X=rX=>r.Y=r.lY.

- Cho F la tap céc phu thuéc ham da biét trén quan hé R, va cho X — Y 1a mét phu
thuéc ham. Ta néi X — Y 1a suy dién duwgc tir F néu vé1 mdi quan hé R(U) thod cic phu
thudc ham cda F thi ciing théa phu thudc ham X — Y, ki hiéu F = X — Y.

Dinh nghid. F* la bao déng cda tdp phu thudc ham 1a tip chira tidt cd phu thuéc ham
¢6 thé suy dién duoc tir F: Ff ={X—-Y|F= X Y}
Lwoc d6 quan hé w = (U, F) 1a mét cdp trong d6 U 1a mét tap hitu han céc thudce tinh
va F 1 tap hiru han céc phu thudc ham trén U. Cho luoc d6 quan hé (LDQH) w = (U, F)
va tdp X C U. Bao déng cda tip X duéi w, ki hidu X 13 tap 16n nhét cac thudc tinh
Y C U sao cho: F:= X — Y. (Ki hiéu X+ dugc st dung néu khéng cé sy nhim 1an).
Viéc ki€ém chirng F = X — Y duoc ddm bdo qua bS dé sau day:
Bdde. F> XY <«<=YCX*t.
Cho lugc d6 quan hé w = (U, F), mét tdp con X cda U la siéu khod cda lugc d6 w néu
X — U e F*. Mot tap con K C U la mdt khod cda w néu K 14 mét siéu khod cla w va

khoéng ton tal K’ C K ndo sao cho K' - U € F+.
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Thujt todn tim khod cé bdn dura vao ¥ tudng xuit phat tir mot siéu khoa, tién hanh

loai din céc thudc tinh cho dén khi nhin dwoc tip nhd nhét.

II. PHEP BIEN DOI LUQC DO QUAN HE

Cho mét LDQH w = (U, F) va cho Z C U, d6i v6i mdi d8i tuong E, (E c6 thé 1a tap
céc thudc tinh, tap cac phu thuéc ham hodc chinh 14 lugc d5 quan hé), ta xady dung d6i

twong méi ky hiéu 13 E\ Z b&ng cach loai bd khdi E cac phin ti& trong Z nhu sau:

- Truémg hop E la tap thude tfnh, ta dinh nghid E\ Z la: d6i vé1 moi phu thude
ham f: X —Y trong Ethi f\Z: Z\Z2=(U\Z,F\ 2).
Cho luoc 46 quan hé w = (U, F), ky hiéu:
- Tap tat ca cac khod clda w duge ky hiéu la K.
_Vf € F, ki hiéu LEFT(f) v& RIGHT(f) 1a vé tréi va vé phdi cila £.
- Dinh nghid mét s6 tap hq.p nhu sau:
I, = ker}wK tap giao cia tat cd cac khoa.

N,=U\ U K tap cac thudc tinh khong thuéc vao khod nao / tap cédc thude tinh
xeX. : : :

khéng nguyén td).

Dinh nghia phép bién d6i LDQH.

Mbt lurge dd o' = (U’, F') 1a két qud cda phép bién d6i LDQH w = (U, F) trén Z néu
ZCUvaw =w\ZnghidalaU'=U\Zva F =F\LZ

Sau khi bién d4i, tap phy thuge ham cia w' 6 thé chira nhiing phu thuéc ham dang

sau day

-9, (1)
—C—od (CCU\Z; C#d), (2)
—®C (CCU\Z; C#3). . (3)

¥

Theo dinh nghii cda bao déng, cac phu thudéc ham dang (1) va (2) khéng bé xung céc
ph3n t¥ méi trong qua trinh suy dién, do d6 v& thurc chit ching khéng duoc st dung
trong bit ky day suy dién d& tim bao déng nao, viéc bd ching di sé khong lam thay ddi
céc tip khod K, cia luoc @B w’. Vi vay, ching ta ngim dinh ring sau khi thuc hién
phép bién d8i trong tip cic phu thuéc ham cia lugc @5 nhin dugc sé khong chira cac
phu thuéc ham dang (1) va (2).
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Dinh 1y co bin cda phép bién d8i. Cho luoc dd quan hé w = (U, F) va cho Z C U. Néu
W' =w\Z=(U\ZF\Z),thi VX CU\ Z ta cé: (2X)} = Z(X)?,. Pinh ly. Chow = (U, F)
1 mét lugc d quan hé. Tacé I, = U\ ;gp (RIGHT(f) \ LEFT(f)).
B3 d8. Néu M Ia siéu khod cda w thi M\ X I3 siéu khod cida o = w \ X; nguoc lai néu N Ia siéu
khod cia a thi NX Ia siéu khoé cia w.
Dinh ly. Chow = (U, F) 1a mét lugc d5 quan hé va X Ia tip con cdaU. Choa =w \ X thi:

4

*

N

1) Ko =Kag <= XCN,.
) Ke=X0K, <= XCI,.

Hé qui. Cho mdt luge d6 quan hé w = (U, F) va cho
"= RIGH o
U=y (DN Y LERT(F),

thi

1) U'CN..

2) Néu X C I, &Y C N, thi (XY)} \XC N,.
Ung dung phép bién déi trong viéc tim khod. Cho luoc dd quan hé w = (U, F), viéc tim khoa
cia w 13 bai todn NP diy dd [8], do d6 ching ta tién hanh bién d8i w vé mét 16p lugc &5
d3c biét ma tip khoa cia né ¢ thé dugce nhéan biét dé dang hon. Phuong phép gidi quyét
I tim t4p X 16n nhat C I, va tap Y 1én nhdt C N, va tinh Z = X((XY)I \ X) = (XY)Z,
van dung phép bién ddi lwgc dd quan hé d€ chuyén luge dd w thanh o = w\ Z. So véi
lroc dd a cé s8 lwong thuée tinh 1t hon, va s6 lwong phu thudc ham ciing c6 thé it hon,
do d6 viéc xac dinh khod cda a sé don gidn hon viéc xdc dinh khod cia w. Khi d3 cé

khoa cda a ta dé dang khoi phuc lai dugc khod cia w bdng phép hop khoa cia a véi X.

Thuit todn chuyén dich lugc d quan hé
Cho lugc d6 quan hé w = (U, F), véi
U= {ala [t} a'n}’
F={LEFT(F) —» RIGHT(F)| f € F}.

Buéc 1. Tim tip X 16n nhédt C I, theo dinh 1y d3 néu thi I, d& tinh duoc, nén ta sé 14y
X=1,=U\ U (RIGH(f)\ LEFT(f).
Budc 2. Tim tdp Y 1én nhat C N, theo hé quéd da néu thi ta cé:

U= IgF(RIGH(f) \ LEFT(f)) € N.,, va do chua cé céng thic hién dé tinh dwoc N,
nén talay Y = U".
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Buéc 3. Tinh Z = X((XY)F \ X) = (XY)?
Buéc 4. Tién hanh phép bién d8i luge d6 quan hé d€ chuyén luge d5 w thanh luge @5
a=w\2Z.

Thi du. Cho lwge dd quan hé w = (U, F), v6i U = abedfghik, va

F = {ach — b,
bh — acd,
aber — dk,
ader — beg,
cqr — aek,

h — bc},

Thuyc hién gidi thuit néu trén ta cé:
1) Tinh tip X:

X =1, = U\ User(RIGHT(f) \ (LEFT(f)) = abcdeghik \ abcdegk = hi.
2) Tinh
Y =U' =U;er(RIGHT(f) \ (LEFT(f)) = abcdegk \ abcdeghi = k.
3) Tinh
Z=X(XY)}\X)=(XY)} = (I,U")} = (hik)} = abedhik.

4) Lap lugc @6 quan hé chuyén dich: a=w\ Z

had

a= (Uy,Fy), v6i Uy = U\ Z = abcdeghik \ abcdhik = eg,
Fo=F\Z={®— 9, loai
® — &, loai
® — 9, loai

\
w'l'

€—4g,
g—e,

® — P, loai

Vay a = (Uy, Fo) v&i U, = eg, va F, = {e — g, g — ¢}. Lugc @6 a dé nhan thdy 1a chi ¢6
hai khod la e va g, tic 13 K = {e,g}. Va tacd: K, = I, ® Ko = hi ® {e, g} = {ehs,ghi}. Nhuw
vay lugc @6 w d3 cho c6 hai khoa {ehi} va {ghi}.
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III. THIET KE VA CAI DAT MODULE DABASCHE

Phin nay trinh by phuong phap thiét ké va cai d&t module DABASCHE nhim
thé hién cac khai nigm 1y thuyét da trinh bay trong cic phin truéc, ddng thoi cung cip
mdt cdng cu hiru hiéu cho nhitng ngudi thiét ké co s& dir liéu.

3.1. Chitc niing chinh cda module

1.1. Chic ndng khai bdo mét lwge d6 quan hé.

1.1.1. Cap nhét cac thudc tinh cda luoc db.

1.1.2. C4p nhat céc phu thudéc ham cda lugc do.

1.2. Chirc ning x4c dinh bao déng cla mét tip thudc tinh.

Cho phép ngudi st dung tim bao déng cda mot tap thudc tinh nao dé trong luoc
d% da khai bio.

1.3. Chic n3ng x4x dinh mot khod cda lugc do xuit phat tir mot siéu khoa.

Chirc n¥ng niy thé hién thudt toan tim khod co bin dua vao § tudng xuit phét tir
mot siéu khoa.

1.4. Chirc n¥ng thuc hién phép bién d8i luge 6 quan hé theo médt tap thude tinh
cho truéc: Day 13 mét chirc ning thuin tién phuc vu cho viéc bién d8i linh hoat luoc d3
da cho theo mdt tap thubc tinh nao dé.

1.5. Chirc ning thuc hién phép bién d3i luoc d5 quan hé.

Chirc ning nay thé hién ly thuyét vé phép bién d8i luge d5 quan hé da trinh bay
trong phan IIL
3.2. Cdu tric dir liéu

~ Céc d8i tuong dir lidu dwoc chuong trinh xi 1y 13 cic thude tinh, cic phu thude

ham, do dé tuong ving cé hai dang c&u tric dir liéu sau day:

2.1. C4u triic dit lidu lwu céc thude tinh.

D€ liru céc thude tinh ching ta xay dung mot ”cay tim kiém” ¢ dang sau:

TreeU = "Treel;
Treel = Record
Name : String[30]; { tén thuéc tinh }
B : Byte ; { ma thudc tinh }
Ord : Byte; { s8 thit tu cda thudc tinh }
Left, Right : TreeU; { con trd tré dén nit cda ciy }
End;
2.2. C&u tric dir liéu luu cédc phu thuéc ham.

C4u tric danh sach lién két kép d€ luu cic phu thuéc ham duoc xay dung nhur sau:
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SetByte = Set of byte;

Node = * Nodel;

Nodel = Record

L,R : SetByte; { lwu vé tréi, vé phdi cda phu thudéc ham }
Pred, next : Node;

2.3. Mot s6 ddi tuong d¥c biét.

Véan dung phuong phép lap trinh huéng d6i tugng, bd chuong trinh da xay dung
mbt s8 object phuc vu viéc cap nhat cac thude tinh, cdc phu thudc ham, cling nhu tién
hanh céc xi& ly khéc rat hiéu qud va thuén tién.

Sau day 1a mét ddi tuong co ban App2 hiu béi tir kiu Appl 83 xay dung trong

chuong trinh:

App2 = Object(Appl)

Constructor Init;

Procedure HandleEvent(Var Event: TEvent);Virtual;

Procedure InitMenuBar;Virtual;

Procedure UpdateA(Goc: TreeU; Attr: String[30];
Var Tap: SetByte; Them._Bot: Byte);

Procedure UpdateFD;

Procedure UpdateX(Var Tap: SetBNyte);

Procedure ViewFD(GocUa: TreeU; DauList: Node;

NameFile: String[8]; Var OFd, NFd: Byte;
Var WinQount: Integer);

Procedure ViewSFD(GocUa: TreeU; DList: NodeG;
NameFile: String(8]; Tit: String;
Var OFd, NFd: Byte;
Var WinCount: Integer);

Procedure View1Set(GocUa: TreeU; Tap: SetByte; .
NameFile: String(8]; Tit1, Tit2: String; ¥
Var OFd, NFd: Byte;
Var WinCount: Integer);

Procedure ViewTran(GocUa: TreeU; Tap: SetByte;Dau: NodeG;
NameFile: String[8]; Tit1, Tit2, Tit3: String;
Var WinCount: Integer);

Procudure InitStatusLine; Virtual;
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End,;

Céc phuong thirc dau Update: cip nhat cic thudc ti'nh, cac phu thudéc ham.

Céc phuong thirc d3u View: hién thi cic két qud xir ly.

IV. KET LUAN

g

x
Phuong phap xi dung phép bién d6i céc lwrgc @5 quan hé @€ xic dinh khoa nhu di

gidi thiéu trong cac phan néu trén la mot phuong phap hiéu qué dé xac dinh khoa cda

lwoc d5. Va module DaBasche 13 mét bd chuong trinh cai d4t thuin tiéc cho ngudi thiét

ké co s& dit liéu.

10.
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