


CHUONG 6. CHUAN HOA

0!@0 chuén hoa l
e; cap nhat dij thuong '
o;qc do quan hé l




Muc dich ctia viéc chuan hoa

“* Chuan hoa la mot ky thuat dé tao ra mot tap hop cac quan
hé thich hop dé ho tro cac yéu cau dit liéu ciia mot hoat
dong

“* V& co ban, cac quy tac chuan hod loai bo cac du thira div
liéu va nhirng quan hé phu thudéc mau thuan nhau giira
cac bang



o Du thwra thong tin va cap nhat di thwong
)

< Du thira di¥ liéu la sw trung lap thong tin trong co s& dir
lieu
“* Cac di thuwong cap nhat dir liéu
* Dj thwong do div liéu lap: Mot s6 thong tin c6 thé duwoc lap
lai mot cach vo ich
* Di thwong chén bo: Khong thé chén bd méi vao quan hé,
néu khdng c6 day du dir liéu
* Di thworng xoa bo: Trwong hop nay nguoc véi di thuwong
chén bd. Viéc xoa bo co thé kéo theo mét thong tin
= Di thworng stra bd: Viéc sira d6i dir liéu dw thira co thé dan
dén suw khong twong thich dir liéu



C: Du thira thong tin va cap nhat di thuong

EMP(ENO, ENAME, TITLE, SAL, PNO, RESP, DUR)

PROJ(PNO, PNAME, BUDGET)

% Xét quan hé EMP: tén (ENAME), chirc vu (TITLE), va
lrong (SAL) clia nhan vién dwoc 1ap lai trong moéi du an
ma ho tham gia  Di thwong do div liéu lap

% Xét quan hé EMP: mdt nhan vién méi dwoc nhan vao cong
ty va chwa duwoc phan cong vao du an nao ca thi khong
thé nhap tén, chirc vu, lwong clla nhan vién nay  Di
thwo'ng chen bod



C: Du thira thong tin va cap nhat di thuwdng

EMP(ENO, ENAME, TITLE, SAL, PNO, RESP, DUR)

PROJ(PNO, PNAME, BUDGET)

“* Xét quan hé EMP: mot nhan vién lam viéc trong mot dw an
duy nhat. Khi dw an cham dit, chiing ta khéng thé xoa
théng tin vé duw an dé trong EMP duwoc, vi néu lam thé ta
sé mat lubn théng tin vé nhan viéen d6  Di thwong xoa
bo

< Xét quan hé EMP: Gia str m0t nhan vién lam viéc trong
nhiéu dw an. Khi c6 sw thay doéi vé lvong, rat nhiéu bo phai
cap nhat suw thay déi nay Di thwong stra bo



E: Phu thudc ham

“* Co s ly thuyét vé chuan hoa di¥ liéu dwa trén cac khai
niém phu thuéc ham va khoa cua quan hé

“* Phu thudc ham la khai niém duoc xay dwng dé mo ta cac
rang budc trong co s¢ dir liéu

<* Pinh nghia:
Cho lvgc d6 quan hé R=(A,, A,, ..., A))
va X, Y la cac tap con cua {Al, A2, ..., An}

Ta ndi rang X xac dinh ham Y, hay Y phu thudc ham X, ky
hiéu X Y, néu moi quan hé bat ky r cia lvgc dé R thoa
man:

u,v r:u(X)=v(X) u(Y)=v(Y)



E: Phu thudc ham

Vi du:

Luroc dé6 quan hé DMVT(MaVT, TenVT,DonGia) c6 phu
thudc ham:

MaVT TenVT, DonGia

Vi du:

Luoc d6 quan hé CTVT(SoCT, Khach, Hang, SoLuong) c6
phu thuéc ham:

SoCT Khach

SoCT, Khach, Hang  SolLuong



E: Phu thuéc ham

Vi du: Xeét cac quan hé:
EMP(ENO, ENAME, TITLE, SAL, PNO, RESP, DUR)
PROJ(PNQO, PNAME, BUDGET)
- PGi v&i quan hé PROJ: Ta c6 thé chap nhén rang moi du an co tén va
kinh phi xac dinh
PNO PNAME, BUDGET
- Trong quan hé EMP ta co
ENO, PNO ENAME, TITLE, SAL, RESP, DUR
ENO ENAME, TITLE, SAL
- Chuing ta c6 thé cho rang lwong ctia moi chive vu la ¢d dinh, do do sé
ton tai phu thudéc ham

TITLE SAL



C: CA&c qui tac phu thudc ham

<* Hé tién dé Armstrong cho cac phu thuéc ham
Cho Q:={A,, A, ,.., A} latap thudc tinh khac rong
Goi F la tap cac phu thudc ham thoa trén cac quan hé R trén
tap cac thudc tinh Q

Khi do néu V A, B, C, D < Q thi

- Phan xa: NeuvéimoiBc A=A - B

- Giatang: NEuA - B=AC - B, AC - BC
-Baccau: NéuA -~ BvaB - CthisuyraA - C

- Gia bac cau: NeuA -~ BvaBC - Z=>AC - Z
-Hop: NéEuA - BvaA - C=>A - BC

- TAch: NeuA - BC= A - BvaA - C




CAac qui tac phu thudc ham

% Cac tinh chat cua phu thuéc ham

- Tinh phan xa: NéeuB < Akhido A - B

- Tinh giatang: NEu A - Bva C < Q khi d6 AC - BC
- Tinh bac cau: NéuA - BvaB - Ckhidé A - C

- Quy tac hop: NEu A . BvaA - Ckhido A - BC

- Quy tac tach: NEuA - BvaC = Bkhido A - C



E: CA&c qui tac phu thudc ham

Vi du:
Cho lvgc d6 R=ABCva F={AB C,C A}
Hay chirng minh rang BC ABC

1.C A (theo gia thiét)

2.BC AB (luat1thém B)

3.AB C (gia thiét)

4. AB ABC (luat 3 thém AB)

5. BC ABC (luat bac cau tir 2 dén 4)



CAac qui tac phu thudc ham

Vi du:
Cho{AB E, AG

,BE LLE G,Gl

Chirng minh AB GH
1. AB E;E G AB G
2. AB G AB AGmaAG | AB

AB G, AB

AB Gl, ma Gl

Tr () va(2:AB GH

H}

I
H AB



E: Suy di&n l6-gic

“* Dinh nghia:
Gia str F la tap cac phu thudc ham trén lvgc dé quan hé R,
XvaY lacac tap con thudc tinh cia R
Ta ndi rang F suy dién l6gic phu thudc ham X Y hay phu
thudéc ham X Y duwoc suy dién l0gic tvw F

KyhieuF|=X Y

néu moi quan hé r thoa cac phu thudéc ham trong F cling
thoa phu thudéc ham X Y

Vidu: {A B,B C}|=A C



Bao dong cua tap phu thudéc ham

» Pinh nghia: Bao dong cua tap phu thudéc ham F, ky hiéu la

F+, la tap hop tat ca cac phu thubéc ham suy dién légic tur F:
F-={X'Y F|=X Y}

“ Vidu:

ChoF={A-B,B-C,A-D,B-D}TimF*?

-TvA-B,B->C,suyraA - CeF*

-ViB - CvaB -D,suyraB- DC € F*

-VIA - BvaA - CeFf,suyraA- BCeF*

-ViIA - BvaA - D,suyraA -BD e F*

-VIiIA - BvaB - D,suyraA - DeF*



Bao dong cua tap phu thudéc ham

“ Vi du:

ChoF={A - B,C - X,BX - Z}.Khid6 AC - Z € F*?
-VIA - B=>AX - BX

-Tww AX - BX ,kéthopBX -Z,suyraAX - Z

-Tr C - X=AC - AX

- Ap dung tinh chét bac cau, AC - AXVaAX - Z
suyraAC - Ze F+



ChoF={A - B,C - D},CcB

Chirngtérang A — D € F+ ?

- Vi C < B, ap dung tinh chat phan xa, suyraB - C
-TwA - BvaB - CsuyraA - C

-TA - CvaC - DsuyraA - DeF+



E: Bao dong cua tap thudc tinh

“* Bao dong cla tap thudc tinh X R (do6i v&i tap phu thudc
ham F), ky hiéu la X*, la tap hop tat ca cac thudc tinh phu
thuoc hamvao X: X*={A X A F¥}

“ Vidu:

Cho R=(A,B,C)
F={A B,B C}
Khi d6 B+ = {B,C}



E: Bao dong cua tap thudc tinh

% Vi du:
Cho bang Chung tir vat tw c6 cac trwong nhu sau
CTVT(A,B,C,D,E, F)

Va cac phu thudc ham:

A B,C
C D
AC,E F

Vi tap thudc tinh X = {A, C, E} thi:
X+={A,B,C,D, E,F} = CTVT



Thuat toan tim bao dong

“* Dau vao: Tap cac thudc tinh R, tap cac phu thuéc ham F
tréenRvatap X R

< Pau ra: X* (Bao déng X* ctia X ddi v&i F)
“ Phuwong phap: Ta tinh l1an lwgc day cac tap thudc tinh X,
X. 1, -y X, N sau:
= D&t X, = X
= Tinh X. nhw sau: X. =X, Anéucd X, A, néukhdng
X, = X,
= Kiém tra diéu kién két thic: X. = R hoac khéng c6 phu
thudc ham nao thoa man



Cho R=ABCDEF
F={A BC,C D,AC F}, X= ACE. Hay tinh X*
Ta co:

X,= ACE

X,=ACEBVIiA BC

X,=ABCEDViC D

X,=ABCDE Vi ACE F

Vay X* = ABCDEF



Khoda va siéu khoda

< Cho lwvgc dé quan hé R=(A,,...,A,) va tap phu thuéc ham F
trén R.
= Tapcon X {A,...,A}lakhdéacitaRnéu X A,... A
F* la phu thudc ham nguyén to.
= Tap S {A,...,A}lasiéu khoa cia R néu S chira khoa.
“ Vidu:
Xét lvgc dé quan hé R=(A,B,C)
voi tap phu thuéc ham F={A B, B C}

Ta c6 khéa duy nhat la (A), vi A (A,B,C). Moi tap thudc
tinh chira A la siéu khoa



E: Khéa va siéu khéa

“ Vidu:

Cho R=ABCDEG

F={AE C,CG A,BD G,GA E}
K= ABD la siéu khoa cua R

(ABD)+ = ABDGEC




Phép tach lvoc dé quan hé

< Dinh nghia: Cho lvgc d6 quan hé R =A/A,...A..

Tach lvgc d6 quan hé R la thay thé R bang céac luvoc do
conR,R,,...,R,saochoR;, R, .. R_ =R

vaR; #R khii#]



[e3

Phép tach bao toan thong tin

< (R)=(R., R,,...R) bao toan thong tin

[(R) = ru(N) ™ gar) *..* g(1)

=oCT | Mgay | Ehach | Hang | SoLuong
(01 20/ | K01 HOo1 | 4

402 215 | K03 | HO1 |5
(03 215 | K03 | Ho4 | 2

Tach

&1

) | BoCT | Mgay | Khach
TiEu dg
~EREEOT (203 | Ko
[z 2175 | EO%
=0CT | Hang | Soluong
01 HO1 | 4
{02 HO1 | S
nir)
0= HO4 | 2

Chi tigt




I.: Thuat toan kiém tra phép tach bao toan thdng tin

&

L)

» Pauvao:R=AA,..A.va (R)=(R,R,...R,)
* Paura: (R) bao toan théng tin hay khong?
“«* Phuwong phap:

" Buworc 1.

* Lap bang gbm m dong va n ¢ot. Dong thr i twong rng luvgc do
con R;, cot thr j twong trng thudc tinh A,

L)

L)

L0

L0

o Taivitri (i,)) ta ky hiéu a, néu A, R, nguoc lai ky hiéu b(i,))
= Buwéc 2: Dwa vao cac phu thudc ham dé lam bang theo nguyén tac:
Xét XY, néu trén cac dong ma gia tri X bang nhau wu tién cho ky
hiéu a,
= Lap lai buéc 2 cho dén khi
« CO mOt dong chira toan ky hiéu a,. Khi do két luan (R) bao toan
thong tin
e Khdéng ap dung dwoc phu thuéc ham nao ntra. Khi dé két luan
(R) méat théng tin



Thuat toan kiém tra phép tach bao toan thong tin

< Vidu:
Cho R = ABCDE va F={A-BC, ACD- E}
(R) =(ABC, ADE) c0 bao toan théng tin hay khéng?

|
- A |B C D E AR A |B C D E |
ABC | a a3 a3 bia | bis — | ABC | a a2 a3 b1a | bis
ADE | a bian bag 214 a5 ATE | a o a3 214 a5

Vay (R) bao toan théng tin



Cho R = ABCD va F= {A - B, AC - D}
(R) =(AB, ACD) c0 bao toan théng tin hay khéng?

A E i I AR A E ( D
AB | a a3 b1z | big — > AE | a ag b1z | big
ACT | o ban a 214 AT | A A a4

Vay (R) bao toan théng tin



E: Qui trinh chuan hoa

< Khi thiét ké va cai dat cac hé

CSDL, chuén hoa la qué trinh Bing <0 gl

khao sat danh sach cac thudc y @
tinh va ap dung tap cac quy Dang chufn 1 —
tac phan tich vao danh sach - @
do, bién d6i ching thanh nhigu |75
tap nho hon sao cho: ——re am be chu

" Toi thiéu viéc lap lai

Loat cic di thudng
con lat do phu thube
ham

* Tranh di thwong théng tin

¥
Dang chufn
Boyce-Codd

= Xac dinh va gidi quyét duoc suw
khong ré rang, nhap nhang trong
suy dién




Dang chuan mot (1NF)

< Dinh nghia: Mot lwvoc d6 quan hé R dwoc goi la & dang
chuan th& nhat néu va chi néu toan bo cac mién cé mat
trong R déu chi chira cac gia tri nguyén tdé (khdng phan
chia dwoc nira)

MASV | HOVATEN KHOA TENMONHOC DIEMTHI

99023 NGUYENTHITHU CONG NGHE THONG TIN | KY THUAT LAP TRINH 6
TOAN ROI RAC 8
CO 50 DU LIEU 4

99030 LE VAN THANH DIEN TU VIXULY 4

Chuwa & dang chuéan 1



[e3

Dang chuan mot (1NF)

“* Pwa vé dang chuan 1:
" Bién co6t da tri thanh don tri
= Pién du di¥ liéu vao cac cot khac

MASV | HOVATEN KHOA TENMONHOC DIEMTHI
90023 NGUYENTHITHU CONG NGHE THONG TIN | KY THUAT LAP TRINH 6
TOAN ROI RAC 8
CO SO DU LIEU 4
90030 LE VAN THANH DIEN TU VIXULY 4
MASV | HOVATEN KHOA TENMONHOC DIEMTHI
99023 NGUYENTHITHU CONG NGHE THONG TIN | KY THUAT LAP TRINH 6
99023 NGUYENTHITHU CONG NGHE THONG TIN | TOAN ROI RAC 8
99023 NGUYENTHITHU CONG NGHE THONG TIN | CO SO DU LIEU 4
99030 LE VAN THANH DIEN TU VIXULY 4




C: Dang chuan thir 2 (2NF)

% Gia st K la khoéa cuia lvgc d6 R
Khi d6 moi thubc tinh khéng khda A ctia R déu phu thubc
ham vao khoa K: K A
Néu A khéng phu thudc day du vao K thi ton tai tap con
thuwe sw H cia K xac dinh A, tec H - A. Khi dé phu thudc
ham H A goi la phu thuéc ham bd phan

< Dinh nghia: Mot lwvoc d6 quan hé R la & dang chuan thr 2
néu n6é & dang chuan th 1 va khéng cé phu thudc ham bo
phan, tirc la moi thubc tinh khéng khda déu phu thubc day
dd vao cac khoa cua lwoc do



Dang chuan thir 2 (2NF)

“ Chu y:
= Chi kiém tra cac quan hé c6 dat 2NF néu quan hé dé
c6 khoa chinh gébm 2 thuéc tinh tr& 1én

= Pé chuyén quan hé tr dang 1NF sang dang 2NF,
chung ta dung phép chiéu



Dang chuan thir 2 (2NF)

“* Vi du: Xét cac lvgc d6 quan hé sau:
EMP(ENO, ENAME, TITLE, SAL, PNO, RESP, DUR)
PROJ(PNO, PNAME, BUDGET)
Luoc dé cia EMP c6 khoéa la (ENO, PNO)
- Phu thudoc ham ENO ENAME, TITLE la phu thudc ham
bd phan vi vé phai la tap con thuwc suw cia khda.Vay EMP
khong & dang chuan thir 2
- Lwoc dé cua PROJ khong c6 phu thuéc ham bd phan,
vay n6é & dang chuan 2



Dang chuan th¥ 2 (2NF)

“* Vidu: Bang R c6 cac phu thudéc ham sau:
MF - Tenfim, NSX, Giathue, HSX, NPP
MaKH - TenKH, Diachi
MF, MaKH - Ngaydat
Khoa chinh: MF, MaKH.

Cac thuoc tinh Tenfim, Giathue, TenKH, Diachi,...la cac
thudc tinh khéng khoa, chi phu thudéc vao mot bd phan
cua khoa

- R khbéng dat chuan 2



E: Dang chuan tht 2 (2NF)

“* P& chuyén vé dang chuan 2, st dung phép chiéu:

MF | Tenfim |NSX|Giathue| HSX |NPP MaKH [TenKH | Piachi |[Ngaydat
POO1|HON yéu 1996 3.2 C 20 [Fafim| K001 | David Paris 1/1/06
POO2 | Bao vd hinh |2006 5.0 C 20 |Fafim| K001 | David Paris 1/2/06
PO0D2 | Bac vo hinh |2006 5.0 C 20 |[Fafim| KOD2 [Marie |Toulouse| 5/1/06

POD2| Bac vo hinh |2006 5.0 C 20 [Fafim| K003 [John MNice 1/2/06
PO0O3 | Hoa hau FBI |2002 3.2 Wanner|Films | K003 | John Mice 1/2/06
POD4| Taxi 2005 4.5 France [Fafim | K001 | David Paris 2/5/06
POO4 | Taxi 2005 4.5 France [Fafim| K004 [Helen (Bordeaux| 1,/2/06
POODS | B4di cat 2003 2.5 VFC VFC | KOOS | Taix Toulouse | 4/1/06
R]; o R l TR
= I
MMaKH, TenKH,Dia chi': R} TMF, Tenfim,NSX, Giath ue;HE-I,NPP{ R} TMF,Ma I{H,Hgavdat{ R}
MaKH|TenKH| Diachi Gia Ngay
MF |[MaKH
MF Tenfim NSX thuel HSX | NPP dat

K001 | David Paris
K002 | Mane |Toulouse
K003 | John Mice
K004 | Helen |Bordeaux
KOO5 | Taix Toulouse

POD1 | Hén yéu 1996( 3.2 | € 20 |Fafim| |POO1| KOO1 | 1/1/06
P002|Dao vé hinh |2006| 5.0 | € 20 |Fafim| |PO02| KOO1 | 1/2/06
PO03|Hoa h3u FBI|2002| 3.2 |Wanner| Films| |PO02| K002 | 5/1/06
POD4| Taxi 2005| 4.5 | France |Fafim| [PO02| KDO3 | 1/2/06
PODS| B)di cat 2003| 2.5 vFc | vrFc | |PO03| KOO3 | 1/2/06
POD4| KOO1 | 2/5/06
POD4| KOO4 | 1/2/06
POD5| KOOS | 4/1/06




C: Dang chuan th 3 (3NF)

“* Phu thuéc ham X A goi la phu thuéc ham bac cau, néu no
la phu thudc ham nguyén t6, A la thudbc tinh khdng khoa,
A X, va X chtra thudc tinh khdng khda. Khi dé v&i moi
khda K ta c6 cac phu thudc ham khéng tam thwong K X &
X A. Mat khac khong thé c6 X K vi X chira cac thudc tinh
khéng khda va khéng chira khéa (vi X A la nguyén t6)

< Dinh nghia: M6t lwoc d6 quan hé goi la & dang chuan th
3 néu n6 & dang chuan th 2 va khong c6 phu thudc ham
bac cau



Dang chuan tht 3 (3NF)

“* Vidu:
Xét lwoc do guan hé EMP(ENO, ENAME, TITLE, SAL,
PNO, RESP, DUR)

Luwoc db cia quan hé c6 TITLE SAL la phu thudc ham
bac cau. Vay EMP khong & dang chuan thir 3

Luwoc do cta quan hé PROJ(PNO, PNAME, BUDGET)
khong cé phu thudc ham bac cau, vay né & dang chuén 3



Thuat toan dwa vé dang chuan 3 bao toan théng tin

% Thuat toan 1:
" Pau vao: <R, F>
= Paura: (R)thoa 3NF bao toan théng tin
* Phuwong phap:
* Budec 1: Loai bo trong R nhirng thudc tinh khéng thudc vé phu thudc
ham nao
 Buwdéc 2: Thu gon cac phu thuéc ham
NeuX A, X A,X A ThiX AA,.. A
* Buwdc 3: Moi phu thuéc ham chuyén thanh mot lwgc do con
“ Vidu:
R=ABCDEGHIJvaF={A BC,D AF,DG H, G I}
A BC R,=ABC

D AF R,=DAF
DG H R,=DGH
G 1 R,=Gl

(R) = (ABC, DAF, DGH, GIJ)




Thuat toan dwa vé dang chuan 3 bao toan théng tin

% Thuat toan 2:
= Pauvao: <R, F>
= Paura: (R)thoa 3NF bao toan théng tin
* Phuong phap:
* Budc 1: Tim khoa cuia R va gia str F la day du va khéng du thira
 Budc 2: NEu X Ava X khdng chira khoa cliia R: R=(XA, R\A)
Lap lai buwéc 2 véi R\A cho dén khi khéng tach duoc
< Vidu:
R=MTGPSL,F={M T,GP M, GT P, MS L,GS P}
Khoa cua R la GS
Ta co:
M T R1=MT,R=MGPSL
MS L R2=MSL, R=MGPS
GP M R23=GPM, R=GPS
(R) = (MT, MSL, GPM, GPS)




E: Dang chuan Boyce-Codd (BCNF)

< Dinh nghia: Luwgc d6 quan hé s = <R, F> dwoc goi la lwoc
d6 dang chuan Boyce - Codd (BCNF), néu v&i moi phu
thudc X — Y € F+, thi khi d6 hoac Y < X (phu thudc tam
thuwong), hoac X la mét khoa ctia lwoc dé quan hé. Tirc la
neBuX -YeF,Y¢gXthi XT=R

» Tt dinh nghfa trén co thé suy ra rang:
= Cac thuoc tinh khdng khoa phu thudc hoan toan vao
khoa

= Cac thudc tinh khoa phu thuéc hoan toan vao tat ca khoa
khac



Dang chuan Boyce-Codd (BCNF)

% Vi du:
Luwoc do cua quan hé PROJ(PNO, PNAME, BUDGET) chi
c6 phu thudc ham duy nhit PNO (PNAME, BUDGET),
vay n6é & dang chuan Boyce-Codd

“* Chu y:

" MOt quan hé & BCNF thi cling dat 3NF

* Trong thwc hanh cac quan hé dat chuan 3NF la dd. Tuy
nhién mot quan hé & 3NF khdng dam bao da loai bo
duwoc tat ca cac 16i khi thao tac div liéu




I.: Thuat toan dua vé dang chuan Boyce-Codd bao toan thong tin

“ pauvao: <R, F>
< Paura: (R)thoda BCNF bao toan thdng tin
< Phuwong phap:
* Phuwong phap chd yéu cua thuat toan la tach lwgc do
s = <R, F > thanh 2 lwvoc do6
* Chon batky X - A € F*sao cho X khéng la khoava A X.
Khi dé lvgc do co6 tap cac thudc tinh XA sé c6 dang chuan
BCNF va phu thuéc ham X - A sé thoa trén nd. Lwoc do tho
2 c6 tap cac thudc tinh R\A. Hi€én nhién, khi két ndi lvgc do co
tap thudc tinh R\A v&i lvge do co tap thudc tinh XA khong ton
that théng tin. Tiép tuc tach R\A cho dén tré thanh lvgc dé cé
dang chuan BCNF



Thuat toan dwa vé dang chuan Boyce-Codd bao toan thdng tin

Vi du:

Cho Q = CTHRSG, trong do:

C : Khoa hoc, T: Thay gido, H: Gio hoc R: Phong hoc, S : Sinh vién G:
Lép

Biét rang:

- M0i khoé hoc chi cé mét thay day

- Mot phong hoc tai gior xac dinh chi c6 moét khoa hoc

- Thay day tai gio hoc cu thé xac dinh phong hoc cu thé

- Khoé hoc v&i mot sinh vién cu thé xac dinh |&p hoc cu thé

- M6i mét sinh vién hoc trong mot gior xac dinh tai phong hoc cu thé
Khido6F={C - T,HR - C,HT - R,CS - G,HS - R}

Hién nhién, s = < Q, F > khdng la Boyce Codd, khoa ctia né la thudc tinh
HS



Thuat toan dua vé dang chuan Boyce-Codd bao toan thdng tin

< Budc 1: Xét CS -~ G: CS khong phai la khéa, c6 thé tach s
=< Q, F>thanh 2 lvgc d6 quan hé c6 dang nhu sau:

s =<, F > s =< F >
1 1 1 2 27 2

Q={C.8 G} 0,={C,T,HER}

F={C8—G) F,={C—T,HR —C, HT »R, HS —R}

sl =<Q1, F1 > & dang Boyce Codd, s2=<Q2,F2> 0
dang 3NF nhwng van chwa & dang Boyce Codd



Thuat toan dua vé dang chuan Boyce-Codd bao toan thdng tin

< Budc 2: Xét C - T: T khong phai la thudc tinh khoéa, tach
s2 =< Q2, F2 > thanh 2 lwvgc d6 quan hé sau:

S o==0 F > 5 =<0 F =
21 217721 22 22”22

o ={C, T}y Q_={CHSER)
F

={C—=T} F22={HR%C,HS%R}.




Thuat toan dua vé dang chuan Boyce-Codd bao toan thdng tin

< Buwoc 3: Xét HR - C: HR khong phai la thudc tinh khoa,
tach s22 = <Q22, F22 > thanh 2 lwoc d6 quan hé sau:

g =< F > 35 =<0 F =
221 221 221 222 22270 222

o ={C,HLR} «_={HS5R)}

F221={HR%C} F222={I—IS — R}




Thuat toan dwa vé dang chuan Boyce-Codd bao toan thdng tin

< Két qua:
Q,={C.S.G},F1={CS - G}
Q,,={C,T}LF21={C - T}
Q,,, ={C H. R}, F221 = {HR - C}
Q,,={H, S R}, F222={HS - R}




Thuat toan dua vé dang chuan Boyce-Codd bao toan thdng tin

= {HS.T.C_R. G}
{C >T.HR—>C. HT >R CS— G HS >R}

\

(L,={C.T,H R, 8}
F, ={C > T,HR —» C.HT — R HS >R}

0, ={C. 5. G}
F,= {CS — G},

(y={C, H.S. R}
F,, = {HR — C.HS >R




So do chuan hoa

Lwoc dbé quan hé

l

Tim tap cac phu thuéc ham

(Dwa vao cac thong tin co dugc
va cac quy tac suy dién)

l

Tim khoa
(Dwa vao bao déng cua tap thudc tinh)

Pwa vé dang chuan 2

(Loai cac phu thudéc ham bd phan, kiém tra
tach co bao toan théng tin hay khong)

l

Pwa vé dang chuan 3 bao toan thong tin

(Loai cac phu thudc ham bac cau)

Q (ABCDEG)

l

F={A_BC,C_DE, E-G}

l

Khoéa la AC
vi (AC)+=ABCDEG
/N
Q1(ABC) Q2(CDEG)
F={A-BC} F2={C ~<|45, E-G}
/ R3(EG)
F={E- G}

R2(CDE)
F = {C-DE}

(Thdéa Boyce Codd)



CRTmieoa

X0 =AC

Vi A- BC nén X1=ABC

Vi C - DE nén X2=ABCE

Vi E- G nén X3=ABCEG

Vi (AC)+=ABCEG nén AC la khoa cua luvgc do



A B C D E G
ABC al a2 a3 bl4 | bl5 | bl6
CDEG b21 |b22 |a3 a4 ab ab

l C-DE

A B C D E G
ABC al (a2 |a3 |a4 |a5 |bl6
CDEG b21 b22 a3 |a4 |a5 |ab6

£.a

A B C D E G
ABC al a2 |a3 |a4 |ab |ab6
CDEG |b21 b22 (a3 (a4 |a5 |a6




Puwa vé dang chuan 3

< Tir Q(ABCDEG) tach thanh R1(ABC) va R2(CDEG)

“* R2(CDEG) chwa dat chuén 3 do c¢é phu thudc ham béac
cauC-DE,E-G

“* Pwa R2(CDEG) vé chuan 3:
R2(CDEG) ¢6 F = {C - DE, E - G}
C_DE QI(CDE)

E-G Q2(EG)



Q(ABCDEG)

/ \
Q1(ABC) Q2(CDEG)
/ \

R1(CDE) R1(EG)
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