Chucong 4

4.1. Chuan hda CSDL
quan hé




m A7

NoOi dung chi tiet

= Gi¢%i han cua ER

= Suw du thwa

® Phu thuéc ham

= Hé suy dién Amstrong

= Thuat toan tim bao dong X*¢
= Tim phu toi thiéu

= C4c dang chuan
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Gidi han cua lugc do ER

= Cung cap mét tap cac huéng dan > khong dwa toi
mot lwoc do CSDL duy nhat

= Khong dwa ra cach danh gia gitra cac lwoc do khac
nhau

= > Ly thuyét vé chuan h6a CSDL quan hé cung cap
ky thuat dé phan tich va chuyén héa tir lvgc d6 ER
sang lwgc do quan hé
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Su du thira

m S phu thubc gitra cac thudc tinh gay ra sw duw thira

- Vidu:
» Diém cac mén hoc > DBiém trung binh > xép loai
e Dia chi =2 zip code
TENPHG | MAPHG TRPHG | NG_NHANCHUC|  MANV TENNV HONV
Nghien cuu 5 333445555 05/22/1988 333445555 Tung Nguyen
Dieu hanh 4 987987987 | 01/01/1995 | 987987987 | Hung Nguyen
Quan ly 1 888665555 | 06/19/1981 | 888665555 |  Vinh Pham
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Su du thira (tt)

= Thudc tinh da tri trong lwoc @& ER > nhiéu bd sd
lieu trong lwgc d6 quan hé

= Vidu:
NHANVIEN(TENNV, HONV, NS,DCHI,GT,LUONG, BANGCAP)

TENNV HONV NS DCHI GT LUONG BANGCAP
Tung Nguyen 12/08/1955 | 638 NVC Q5 Nam 40000 Trung hoc
Nhu Le 06/20/1951 | 291 HVH QPN Nu 43000 Trung hoc
Nhu Le 06/20/1951 | 291 HVH QPN Nu 43000 DPai hoc
Hung Nguyen 09/15/1962 Ba Ria VT Nam 38000 Thac sy
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Su du thira (tt)

= S dw thwra - sw di thwong

- Thao tac stra dbi: cap nhat tat ca cac gia tri lién quan

- Thao tac x6a: ngwoi cudi cuing cla don vi > mat thdng
tin vé don vi

- Thao tac chen

TENPHG MAPHG TRPHG NG_NHANCHUC MANV TENNV HONV
Nghien cuu 5 333445555 05/22/1988 333445555 Tung Nguyen
Dieu hanh 4 987987987 01/01/1995 987987987 Hung Nguyen

Quan ly 1 888665555 06/19/1981 888665555 Vinh Pham
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Su du thira (tt)

® Cac gia tri khdong xac dinh

- Bat thudc tinh Trwdng phong vao quan hé NHANVIEN
thay vi vao quan hé PHONGBAN

= Cac bo gia
- S dung cac phép noi
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Su du thira (tt)

= Mot sO nguyén tac

NT1: R rang vé mat nglr nghia, tranh cac phu thudc gitra

cac thubc tinh v&i nhau

NT2: Tranh sw tring 1&p vé ndi dung >dam bdo tranh

duoc cac di thwdng khi thao tac cap nhat div liéu

e Phai coé moét s thao tac khi thém mai va cap nhat vao lvoc doé quan hé,
cling nhw c6 thé gay sai héng trong trwedng hop xéa bé cac bd

NT3: Tranh dat cac thudc tinh c6 nhiéu gié tri Null

« Kho thuwe hién cac phép ndi va két hop

NT4: Thiét ké cac lwoc dé quan hé sao cho ching c6 thé

dwoc ndi voi diéu kién bang trén cac thudc tinh 1a khoa

chinh hoac khoa ngoai theo cach dam bao khdéng sinh ra

cac bd “giad”

 Gay I5i khi thwe hién cac phép két ndi
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Phu thuoc ham

= Ly thuyét vé chuan hoa

- CA&c phan tich dé dwa ra lwoc do thue thé lién két can
phai dwoc stra chiva & cac bwdece tiép theo

- Van dé néu & slide trén sé dwoc gidi quyét néu cé6 mot
phwong phap phan tich thich hop

> ly thuyét chuan hoa (dwa trén phu thudc ham, ...) sé Ia
nén tang co s dé thwc hién viéc phan tich va chuan
héa lwoc doé ER
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Phu thuéc ham (tt)

"= PN 1. Phu thuéc ham (FD-function dependancy)
trén mot lwge dd quan hé R 1a mét rang budc XY,
voi X va Y la mét tap cac thudce tinh trong R

= PN 2: (X2Y) v&i mbi thé hién r cha lwge d6 quan
hé R: v&i 2 bd bat ky t va s trong r néu t[X]= s[X] thi
t[Y]=s[Y]

= Vi du: Rang budc dir lieu la mét trwdng hop dac biét
cua phu thudéc ham
- MaNV—-> TenNV, NS....
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Phu thudc ham (tt)

= Vidu
- Ngay sinh> Tubi
- Tudi> Quyén loi
- MaNV—-> Tén NV
- P77
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Phu thuéc ham (tt)

= Vidu:
- Taco lwoc dé quan hé

MUON( SoTHE, MaSACH, NGUOIMuon, TenSACH, THOIGIAN)
- V&i cac phu thudéc ham:

SoTHE — NGUOIMuon

MaSACH —» TenSACH

SoTHE, MaSACH — THOIGIAN

- C6 so d6 phu thudc ham nhw sau:

S6 thé Ma sG sach Tén ngudi muon Tén sach Ngay muon

A ? A
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Phu thuéc ham (tt)

= PN bao dong: Néu F la tap cac FD trong lwoc dd R
va fla FD khac cling trong R, thi F dwoc coi la bao f
néu v&i moi thé hién r ciia R néu théa man FD trong
F thi cling théa man f.

- Vidu F={A>B, B>C} va f={A>C}
- F={PToan, DLy, DHoa->DTB, DTB->XepHang},
f={DT,DL,DH-> XepHang}

= Bao ddng cua tap F(Ky hiéu F*) 1a tdp cac FD c6 thé
suy dién duoc tw F

= Fva G duwoec coi la twong dwong néu F bao G va G
bao F

Nhap mén Co s& di¥ liéu - Khoa CNTT 13



Phu thuéc ham (tt)

0 K)’i hiéu F |= X— Y: phu thuéc ham X— Y duoc suy
dién twr tap cac phu thuéc ham F

QT1 (quy tac phan xa) : Néu X oY thi X >Y

QT2 (quy tactdng) :{X—>Y}|= XZ>YZ

= QT3 (quytacbaccau): {X->Y,Y>Z} |= X>Z
QT4 (quy tac chiéu) :{X—>YZ}|= X>YvaX—Z
QT5 (quy tichop) ({X—>Y,X—>Z} |= X> YZ
QT6(quy tac twa bac cau): {X->Y ,WY->Z }=WX— Z
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Hé suy dién Amstrong

= Quy tac suy dién Amstrong dwa ra céach thirc dé tinh
toan va kiém tra cac thudc tinh trong tap FD

= Bao gom 3 quy tac 1-3(phan xa, tang, bac cau)
- QT1 (quy tac phan xa) :
e TenNV, DChi-> TenNV
- QT2 (quy tac tang)
e MaNV->TenNV thi MaNV, NS>TenNV, NS
- QT3 (quytdcbaccau) : {X>VY,Y>Z} |= XY
e Néu DT,DL,DH->DTB,DTB->XepL thi DT, DL, DH->XepL
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Hé suy dién Amstrong (tt)

= H& Ams la dung: néu FD f:X>Y c6 thé duwoc suy
dién tr tap cac FD F s dung cac quy tac suy dién
thi f nam trong cac quan hé ma thdéa man tat ca cac
FD trong F

= Vi du Cho biét XY va X>Z thi
« X>XY (quy tac tadng theo X)
e YX->YZ (quy tac tédng theo Y)
e X->YZ (bac cau)
- Vay X>YZ théa man tat ca cac quan hé ma thda man
FD X=2Y va X=>Z
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Hé suy dién Amstrong (tt)

= Hé Ams la day du: Néu F bao f, thi f c6 thé suy dién
duoc tr F sir dung hé cac quy tac suy dién

= Két qua rat ra dwoc tr tinh day du nay la chung ta

c6 thuat toan dé xac dinh xem F c6 bao f hay khéng

- Ban chat thuat toan la st dung hé suy dién theo tat ca

cac cach c6 thé nham tim F*, sau do6 kiem tra xem f coO
nam trong F* hay khong
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Hé suy dién Amstrong (tt)

= H& Ams la chinh xac: Khai niém dung va day da da
lién két thanh mot chudi y nghia day da vé tinh
chinh xac cia hé suy dién Amstrong (dinh nghia
nay chi dung trong cac thé hién cda quan hé)

= Diéu nay dong thoi cho biét mdt cach chinh xac
rang thuat toan tim bao dwa trén hé suy dién la
chinh xac
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Hé suy dién Amstrong (tt)

= Tim F*
il
AB— C s .
” union’ AB—) BCD decomp

A>D “C4p—BD " rans’ AB—s BCDE ~~ AB— CDE

= Tat cd cac FD bao gobm AB->BD, AB->BCD,
BCD->BCDE, AB->CDE la cac phan t cua F*
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Thuat toan tim bao dong X+,

= XAc dinh thudc tinh déng 1a cach hiéu qua nhat dé tim
bao dong

O Tap cac thudc tinh dong cua tap cac thubc tinh (X)
VO dleu kién thoa man tap cac FD (F) (ky hiéu X*;) la
tap tat ca cac thudc tinh (A) sao cho X>A

= Goi la tap cac thubc tinh phu thuéc ham vao X trén F
= X*-, khong nhat thiét phai bang X*-, néu F1<>F2

= Tap cac thudc tinh déng va suy dién

- Thuat toan: Cho biét tap cac FD F ta cd X->Y néu va chi
néu X*. o Y
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X Xp"
F:AB—> C A {A, D, E}
A—>D AB /A, B, C, D, E}
D T) E (Hence AB 1s a key)
AC > B B {B}
D (D, E}

= AB-> E c6 suy dién duwoc tir F khong?
= D->C c6 suy dién dwoc tir F khong?
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Thuat toan tim bao dong X*(tt)

m Xt = X’
0 Repeat
- Old X* = X*;

- V&i moi phu thudc ham Y — Z trong F thwe hién
e néuX*oYthi Xt=X+uUZ

= until ( X* = Old X*);

= Néu T thudc X* thi X>T la suy dién duoc tir
F
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Vi du

m Xac dinh bao dong
= Bai toan: Tim bao déng cua AB vd&i cac phu thudc

ham sau AB > C (a)
A—>D (b)
D—>E (¢
AC —> B (d)
= Gial

- Khéi tao: X* ={AB}

- Dung (a): X* ={ABC}

- Dung (b): X* ={ABCD}
- Dung (c): X* ={ABCDE}
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Phu thuoc ham tuong duong

= Mot tap hop cac phu thudc ham E dwoc phu boi
mét tAp cac phu thudc ham F(hodc F phl E) néu
- mdi mot phu thudc ham trong E déu & trong F*
- mdi phu thuéc ham trong E c6 thé suy dién dwoc tr F.

= Hai tap phu thudc ham E va F la twong dwong néu
E*=F*
- Nhw vay twong dwong c6 nghia la moéi phu thudc ham
trong E c6 thé suy dién dwoc tir F va moéi phu thudéc ham
trong F co thé suy dién dwoc tw E.
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Vi du

= Xét hai tap phu thuéc ham
- F={A—->C,AC > D, E->AD,E >H}
- E={A5CD, E—> AH}

= Kiém tra xem E twong dwong F ?

Nhap mén Co s& di¥ liéu - Khoa CNTT
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Phu thudc ham tdi thiéu

= Pinh nghia: 1 tap FD goi la téi thiéu n6 thda man

cac diéu kién sau

- Vé phai clia céc FD trong F chi c6 1 thudc tinh

- Khong thé thay thé X->A bang Y->A véi diéu kién Y la
tdp con cua X va van gitr dwoc tap cac phu thubc ma
twong dwong voi F

- Khong thé bét dwoe bat ky phu thudc ham nao sao cho
bao toan dwoc tap cac phu thuéc ham trong F
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Phu thudc ham tdi thiéu (tt)

= Thuat todn tim phu toi thiéu
1. G =F;
2. Thay thé X — {A1, A2, ..., An} trong G bang n
phu thuéc ham X —- Al, X - A2, ... , X = An.
3. V&i moi X - A trong G
1. V&i mbi thudc tinh B 1a mot phan tl cia X
1. Néu ((G — (X = A)u((X — {B}) — A) la twong duwong véi G
2. thi thay thé X—A bang (X — {B}))—>A & trong G
4. V&i moi phu thudc ham X—A con lai trong G
1. Néu (G — {X > A)) la twong dwong v&i G
2. thi loai bd X — A ra khoi G
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Vi du

Tim phu tdi thiéu cho tap phu thudc ham:
{A —> BC,B > AC, C —> AB}

Ap dung thuat toan trén, chidng ta c6
= B1:G={A > BC, B — AC, C — AB}
= B226={A—>B,A->-C,B>AB->C,C>A C—> B}
= B3:
- Do A—B va B—»C nén A—C la thtra. Do C—»B va B—A nén

C—A la thwra. Bo nhirng phu thuéc ham thira di, ta c6 {A—B,
B—A, B—C, C—B} la mét phu toi thiéu.

- Do A—B va B—C nén A—C la thira. Do c6 B—>C va C—A nén
B—A la thwa. Do c6 C—»A va A—»B nén C—B la thira. Bo
nhirng phu thuéc ham thtra di, ta nhan dwoc mét phu toi thiéu
khac la {A—>B, B—»>C, CHA}
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Thuat toan tim khoa

= Tim khda K cua R dwa trén tap phu thuéc ham F
- PatK:=R;
- V&i moi thudc tinh A trong K
e {tinh (K-A)+ dbi v&i F;
» Néu (K-A)+ chtra tat ca cac thudc tinh trong R thi dat K := K-
{Al};
" Cach?2
- Tim siéu khoa S:
e Tim R la tap cac thudc tinh & vé trai
e Tim bao déng cua cac tap con trong R
- Ap dung bwéc 2 & trén cho siéu khda S
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Cac dang chuan

= Mbi mét dang chuan 1a mot tap cac diéu kién trén
lwgc d6 nham dam bao cac tinh chat cua nd (lién
guan t¢i du thwra va bat thwdng trong cap nhat)

= Chuan héa di¥ liéu: qua trinh phan tich lwgc dd
quan hé dwa trén cac FD va cac khda chinh dé dat
duorc
- Cuec tiéu sw dw thira
- Cuec tiéu cac phép cap nhat bat thuwong
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Cac dang chuan (tt)

= Thu tuc chuan hoa cung cap

- M6t co cau hinh thirc dé phan tich cac lwgc dd quan hé
dwa trén cac khoa cua n6 va cac phu thuéc ham qitra
cac thudc tinh cuaa né.

- M6t loat cac kiem tra dang chuan cé thé thwc hién trén
cac lwogc do quan hé riQng ré sao cho co sc’J" dir Ijéu
guan hé c6 thé dwoc chuan hoa dén mot mdre can thiét.

= Tinh chat

- No6i khéng mat mat (ho&c ndi khdong phu thém)- vd:bd gia

- Bao toan sw phu thubc

e n6 dadm bdo rang tirng phu thudc ham sé dwoc biéu hién trong
cac quan hé rieng ré nhan dwoc sau khi tach.
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Cac dang chuan (tt)

® Phan loai
- Boyce Codd dé nghi 3 dang

e 1INF (first normal form): twong dwong v&i dinh nghia cua lwgc
dod quan hé (quan hé va bo)

e 2NF: ko c0 gia trj trong thuwc tién
« 3NF = BCNF: thwérng st dung nhiéu nhat
- 4NF, 5NF do tinh da trj va phu thuéc ham noi
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Dang chuan 1

= Pn: goi 1a INF néu mién gia tri cia mét thudc tinh
chi chtra gia tri nguyén t (don, ko phan chia dwoc)
va gia tri cia moi thudc tinh cling 1a mét gia tri don
|ay tir mién gia tri ciia no

= Vidu

PHONGBAN(|MaPHG, TenPHG, DDIEM)

/

PHONGBAN(MaPHG, TenPHG)

Thuoc
tinh da tri

DDIEM_PHG(MaPHG, DDIEM)
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Dang chuan 1 (tt)

Table (Keyl, . . [(Key2, . .| (Key3,...}) |

Tablel(Keyl, .. .) TableA (Kevl,lfevz .. |(Key3, 1)
Table2 (Keyl, Key2 .. .) Table3 (Keyl, Key2, Keys3, . . .)

= Lwoc do gobc:
Table (Keyl, aaa. . . (Key2, bbb. .. (Key3, ccc...)))

= Pé thda man 1NF ching ta thyc hién
- Tablel(Keyl, aaa. . .)
- Table2(Keyl, Key2, bbb . .)
- Table3(Keyl, Key2, Key3, ccc. . .)
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Dang chuan 1 (tt)

= \/an dé con ton tai trong 1NF

= Xét lwgc do
DDIEM_PHG(MaPHG, DDIEM)

- Van bj 1ap lai MAPHG | DIADIEM
 1\» TP HCM

= , , A \ HA NOI
- An chtra cac phu thuéc ham
bA h A n VUNGTAU
Q p a NHATRANG
- [ TP HCM
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Dang chuan 2

= Phu thuéc ham day du: Mot phu thudéc ham X —» Y
la mét phu thudéc ham day du néu loai bd bat ky
thudc tinh A nao ra khéi X thi phu thuéc ham khéng
con dung nira.

V A AeX (X={A) > Y :lasai.

= Phu thuéc ham b6 phan: M6t phu thuéc ham X —»'Y
|a phu thudc bd phan néu cé thé bd mdt thudc tinh
Ae X, ra khéi X phu thuéc ham van dung, diéu do
cO nghia la voi

JAe X, X-{AD) > Y
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Dang chuan 2 (tt)

m 2NF:
- Thoa man 1INF
- Phu thuéc ham day da vao khoa chinh

= V&i cac quan hé co thudc tinh khdéa don thi ko phai
Xet

= Chi kiém tra cac lwoc do cé chira phu thudc ham bd
phan
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Dang chuan 2 (tt)
= Vidu

Phu thudc vao ca 2 MaNV, MaDA

PN |
NV_DA(MaNV, MaDA, Sogio, TenDA, DDiemDA)

t

Chi phu thuéc vao MaDA
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Dang chuan 2 (tt)

= Vidu

Phu thudc vao ca 2 MaNV, MaDA
AN
NV_DA(MaNV, MaDA, Sogio TenDA DDlemDA)

A

/
Chi phu thddc vao MaDA
NV_DA(MaNV, MaDA, Sogio)

DUAN(MaDA, TenDA) DUAN(MaDA, DDiemDA)
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Dang chuan 3

= 3NF dwa trén khai niém phu thudc bac cau.

= PN: Mét lwge d6 quan hé R 1a & 3NF néu no thoa
man ( theo Codd)
- Thoa man 2NF

- Khoéng co thudc tinh khéng khoa nao cua R la phu thubc
bac cau vao khoa chinh.
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Dang chuan 3 (tt)

Phu thuéc vao MaNV

=

NV_DV(MaNV, TenNV, NS, DLHI, MLDV, TenDV, TruongPHG)
|

Phu thuéc vao MaDV

= Tat ca cac thudc tinh phai phu thudc vao thudc tinh
khda
- M6t vai thubce tinh phu thuéc vao thubc tinh ko phai la
khda
- Chuan hoa > Tach nhém céc thudce tinh dé thanh quan
hé moi
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Phu thuéc vao MaNV

Dang chuan 3 (tt)

Y l[

NV DV

(MaNV, TenNV, N

S, DCHI, M

aD\[, TenDV, TruongPHG)

NHANVIEN(MaNV, TenNV, NS, DCHI, MaDV)

Phu th§6c vao MaDV

DONVI(MaDV, TenDV, TruongPHG)
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Tom tat 3 dang chuan 1-3

NF | Nhan biét Cach chuan hoa
1 |Quan hé ko c6 thudc tinh | Chuyén tat cd quan hé 1ap
da tri va quan hé lap hoac da tri thanh 1 quan hé
maoi
2 |Phu thudéc 1 phan vao Tach thudc tinh phu thudc 1
thudc tinh khoa phan thanh lwoc d6 moi, dam
bao quan hé v&i lwgc do lién
guan
3 |Phu thudc an, ton tai phu|Tach cac thudc tinh d6 thanh

thudéc ham gilra cac thubc
tinh ko phai la khoa

lwo'c dd méi

Nhap mén Co s& di¥ liéu - Khoa CNTT

43




Dang chuan Boyce-Codd

= Mot lwoc dd quan hé R dwoc goi la & dang chuan
Boyce-Codd (BCNF) néu né
- Théa man dang chuan 3NF
- Khong c6 cac thubc tinh khoa phu thuéc ham va thubc
tinh khong khoa.

= Vidu
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Dang chuan Boyce-Codd(tt)

= Vidu:
R (A1,A2,A3,A4,A5)
V&i cac phu thudéc ham:
- A1,A2 > A3,A4,A5
- Ad > A2

Nhap mén Co s& di¥ liéu - Khoa CNTT
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Dang chuan Boyce-Codd(tt)

= Néu mét lwge d6 quan hé khdng thod man diéu kién BCNF,
thu tuc chuan hdéa bao gom:
- Loai bé cac thubc tinh khdéa phu thudéc ham vao thudc tinh
khéng khoéa ra khoi quan hé
- tach chung thanh mét quan hé rieng cé khoa chinh la thudc
tinh khong khoa gay ra phu thuéc.

= Vidutrén: R (A1,A2,A3,A4,A5)
V&i cac phu thudéc ham:
- Al A2 - A3, A4 A5
- A4 > A2

= |woc do dwoc tach ra nhw sau:
_ R1( A4, A2)
_ R2(AL, A4, A3, A5)
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Dang chuan Boyce-Codd(tt)

= Vidu

Phu thudc vao ca 2 MaSV, MaDA
2\ |

SV_MH_GV(MaSV, MONHOC, GIANGVIEN, ...)
| !

Phu thuéc vao MONHOC
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Dang chuan Boyce-Codd(tt)

= Vidu

Phu thuoc vao ca 2 MaSyV, MaMH

SV_MH GV(MaSV MaMH MaGV

/ Phy thugc wNHOC

SV_MH(MaSV, MaGV, . MH_GV(MaGV, MaMH)
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Tai liéu tham khao

= Giao trinh CSDL
- Chuong 4

= Database management system
- Chapter 15

® Fundamentals of Database Systems
- Chapter 14
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