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B6 mon Hé thong thong tin
Vién Cong nghé thong tin va Truyén thong
Pai hoc Bach Khoa Ha Noi

NOi dung

e Tdng quan vé thiét k& CSDLQH

e Phu thuéc ham

e Phép tach céc sg d6 quan hé (SbQH)
e Céc dang chuén déi véi cac SPQH

Tdng quan vé thiét k&€ CSDLQH

Cac van dé doi vdi CSDL VD

e Van dé cua mot so d6 quan hé dudc thiét
ké chua tot:
Gia st ta can mot cg sé dir liéu luu trir thong tin
vé cac hang cung ng Sd d6 quan hé dugc thiét
ké& trong db t&t ca cac thudc tinh can thiét dugc
luu trong dung 1 quan hé:
Suppliers(sid, sname, city, numofemps, product, quantity)

sid sname city NOE | product | quantity
S1 Smith | London 100 Screw 50
S1 Smith | London 100 Nut 100
S2 J&J Paris 124 Screw 78
S3 Blake Tokyo 75 Bolt 100

e Du thira dir li€u: Hang nao cung U'ng nhiéu hon 1
mdt hang thi théng tin cla héng dé sé bi Idp lai
trong bang (VD Sl? mat hang dugc cung Ung bai
nhiéu hang cling bi Iap lai (VD Screw)

e Di thuong dir liéu khi thém: Néu cé mot hang
chua cung cdp mat hang nao, vay gia tri cho thuéc
tinh product va quantlty trong b6 dr liéu méi dugc
thém vao sé khéng dugc xac dinh

e Di thuong dif liéu khi_x6a: Néu mot hang chi
cung cap 1 mat han . héu_ta mudn xda thong_tin
V& su’ cung cdp nay thi ta s€ mat théng tin vé hang
cung cép

e Di thudng dir liéu khi sira doi: Do thdng, tin bi
Iap lai nén viéc stra dm 1 bo dir liéu co the an dén
viéc 'khong nhdt quan trong dir liéu vé mot hang
néu so sot khong sura d6i trén toan bd cac bd gia
tri lién quan dén hang doé 4

Dé xuat giai phap

Muc dich ciia chuén hod

e Néu sd db trén dudgc thay thé béng
2 sd do quan hé
-Supp(sid, sname, city, numofemps)
—-Supply(sid, product,quantity)
Thi tat cad cac van dé néu 4§ trén sé
dugc loai bd. Tuy nhién khi tim
ki€m dir liéu thi ching ta phai thuc
hién két nbi 2 bang ch’ khong chi la
chon va chi€u trén 1 bang nhu &
cach thiét két trudc

5

e Xac dinh dudc 1 tap cac lugc d6 quan
hé cho phép
, dong thgi

e HuGNng ti€p can: MOt trong nhitng ky
thuat dudc su dung la Tach céac lugc
do quan hé cé van dé thanh nerng
lugc d6 quan hé chudn hon. Phu thudc
ham c6 thé dudc sur dung de nhan biét
cac Ierc dd chua chudn va dé xuét
hudng cai tién
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Phu thu6c ham

Vi du

e Dinh nghia: Cho R(U) la mét sg do
quan hé véi U la tap thudc tinh
{A;, A,,...,A.}. X, Y la tédp con cla
U. NG6i rdng X xac dinh Y hay Y la
phu thuéc ham vao X ( X 2> Y)
néu vdi 1 quan hé r xac dinh trén
R(U) va 2 bo bat ky t;, t, thudc r
ma t;[X] = t,[X] thi ta co t;[Y] =
t,[Y]

e Vidu1l: A B C
al | bl | c1
a2 | b2 | c2
a3 | bl | c1
a4 | b3 | c2

¢sA>B,A>C B~>C

e Vi du 2: trong cd sd dir liéu mau dung trong
chugng 3, ta cé bang S, véi moi giad tri cua sid
déu ton tai mot giad tri tuong U'ng cho sname,
city va status. Do dé ta co6 sid = sname, sid >
city, sid > status

8

Hé tién dé& Amstrong déi vé6i phu thuéc ham

Hé qua cua hé tién dé Amstrong

Cho
- R(U) la 1 s@ d6 quan hé, U la tap cac thudc tinh.
-XY,ZWcU
(Ky hiéu: XY = X UY)
(reflexivity)
Néu Y c X thi XY
(augmentation)
Néu X—Y thi XZ-»YZ
(transitivity)
Néu X—=Y, Y>Z thi X—Z

(union)
Néu XY, X>Z thi X>YZ.
(pseudotransitivity)
Néu X—=Y, WY—Z thi XW->Z.
(decomposition)
N&u X—Y, Z c Y thi X—>Z

Vi du

Bao dong clia mét tap phu thuéc ham

e Vidul:
Cho tap phu thuéc ham {AB->C, C>A}
Chitng minh: BC > ABC

C>A BC > AB

AB > C AB - ABC

BC > AB, AB > ABC BC > ABC
e Vidu 2:

Cho lugc d6 quan hé R(ABEIJGH) va tap
phu thudc ham F = {AB>E, AG->], BE>I,
E>G, GISHY}

Chitng minh: AB > GH

11

e Dinh nghia: Cho F la mét tap phu thudc
ham. Bao déng cua F ky hiéu la F* la tap
I6n nh&t chlra cdc phu thuéc ham cé thé
dudc suy ra tir cac phu thuéc ham trong F

e Bao déng cua moét tédp phu thudc ham co
thé r&t Idn, sé& chi phi rat tdn kém cho viéc
tim ki€m bao déng cua 1 tap phu thudc
ham. Do dé dé thuén tién cho viéc ki€ém tra
xem mot phu thudc ham c6 dudc suy dién
tr mot tap phu thuéc ham cé san khong,
ngudi ta c6 thé sir dung Bao déng cla 1 tap
thU(’f_\)C tinh 12
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Bao dong cua mot tap cac thudc tinh
dGi v@i tap cac phu thudc ham

1/30/2012

e Dinh nghla Cho moét lugc d6 quan hé
R(U), F la mot tap phu thudc ham tren
U. X'1a tap con cua U. Bao ddng cua tap
thudc tinh X ky hiéu la X* la tap tat ca
cac thudc tinh dudc xac dinh ham bdi X
thong qua tap F
X+—{AeU| X — A eF}

e Taco thé thay la dinh nghia vé bao déng
cua mot tap thudc tinh dua trén bao
dong cua tap hu ‘thudc ham. Trén thug
té, ngudi ta ra mot thuat toan dé
g|up xac diph bao dong cua mot tap
thudc tinh dé dang hon

13

Thuat toan 1: Tim bao déng clia mét tap thudc tinh
ddi vdéi tap phu thudéc ham

e Vao: Tap hitu han céc thudc tinh U, tap cac phu
thudéc ham F trén U

XcU
e Ra: X*
e Thuat toan
B° X0 =X
B Tinh X tir Xi-t
Néu 3IYsZeFvaYcXlvaAeZvaAeXl
thi Xi=X-10U A
ngugc lai, X = Xi-1
Néu X = Xi-1
thi I3p Bi
ngugc lai, chuyén B"
Bn X+ = X

14

Vi du

e ChoR(U),U={A B, C,D,E,F}
F = {AB>C, BC>AD, D>E, CF>B}
Tinh (AB)*

e Thuc hién:

-Budc 0: X° = AB

-Budc 1: X1 = ABC ( do AB> C)
-Budc 2: X2 = ABCD (do BC>AD)
- Budc 3: X3 = ABCDE (do D->E)
- Budc 4: X4 = ABCDE

15

BO dé

e XY dugc suy dién tUr hé tién dé

Amstrong khi va chi khi Y < X*

e Chirng minh:

-Gid su Y=A,...A,, Vvéi A,,... A, la cac
thudc tinh va YcX*

-TU dinh nghia X* ta c6 X—>A,. Ap dung
tién dé Amstrong cho moi i, suy ra X—=Y
nhg luat hgp.

- Ngugc lai, gia str c6 X-Y, ap dung hé tién
de Amstrong cho méi i, ta c6 X—>A;, AeY
nhg luét tach. T do suy ra YcX+
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Khoa

e Dinh nghia: Cho Iugc d6 quan hé R(U), F la
mot tap cac phu thudéc ham xac dinh trén U. K
la moét tdp con cua U, K dudc goi la khoa téi
thiéu clia R néu nhu
- K=>U la mot phu thudéc ham trong F+
- V@i moi tap con thuc su K’ cua K thi K'>U khéng

thudc F+

e VGi nhitng gi ta d& dé cap trong phan bao
déng & trén, ta c6 thé ndi, dé théa man la
mot khod t6i thi€u thi K+ = U va K la tap
thudc tinh nhd nhat co tinh chat nhu vay

17

Thuét toan 2: Tim khod t&i thiéu
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eVao: U={A, A, .., A}, F
e Ra: khod t6i thiéu K xac dinh dudc
trénU vaF

e Thuat toan

BO Ko= U
B Néu (K-1\{A;})>U
thi Ki= K1\ {A}
ngugc lai, Ki= Ki-1
Bn+1 K = Kn

18
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Vi du
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e ChoU={AB,C,D,E}

e F = {AB=>C, AC—)B BC->DE}. TIm mot khod t6i thiu cua
mot quan he r xac dmh trénUvaF

e Thuc hién

e BO: K°= U = ABCDE

e B1l: Kiém tra xem c6 ton tai phu thuéc ham (KO\{A})>U
(BCDE->U K khong. Ta can phai st dung thuat toan"1 dé
kiém tra digu kién tuong dugng la (BCDE)* co bang U khong.
(BCDE)*= BCDE’, khac U. vVay K! = K°

e B2: Tuong tu, thu‘ Ioa| bo B ra khoi K1 ta c6 (ACDE)* =
ABCDE = U. Vay K2 = K!\ {B} = ACDE

B3: K3 = ACDE

B4: K* = ACE

B5: K5= AC

Vay AC 1a mot khod t8i thi€u ma ta can tim

19

Nhéan xét vé phu thudc ham

o T mOt tap cac phu thudéc ham co thé
suy dién ra cac phu thuéc ham khac

e Trong mot tdp phu thudc ham cho sén
cd thé cé cac phu thudc ham bj coi la
du thura

°* >

20

Tap phu thuéc ham tucgng duong

e Dinh nghia: Tap phu thuéc ham F Ia
cua tap phu thuéc ham G hay G la phu cua
Fhay FvaG néu F+ = G*.
- Ky hiéula F~ G
e Kiém tra tinh tudng ducng cla 2 tip phu
thuéc ham
B.1. V@i moi phu thudc ham Y—»Z e F, Z < Y* (trén
G) thi Y»Z € G*
Néu vai Vphu thuéc ham f € F, f ¢ G* thi F* ¢
.

B.2. Tudng tu, néu Vv phu thuécham g e G, g € F+
thi G+ < F+
B.3. Néu F* c G* vaG*cF* thiFxG

21

Vi du

. C;o luge d6 quan hé R(U) v6i U = {A, B, C, D, E,
F
F = {AB>C, D>EF, C>BD}
G = {AC>B, D>EF, B>CD}
Hoi F va G c6 phai la 2 tap pth tudng ducng hay
khong?
e Thuc hién:
DGi véi cac phu thudc ham trong F
- gf AB->C. AB* (d6i véi G) = ABCDEF = U. Vay f, thudc

- f,= D>EF thudc G nén chéc chan thudc G+
- f;= C>BD. C* (d6i v6i G) = C khong chira BD. Vay f;
khong thubc G*
- Két luan F khéng tudng dudng véi G
22

Tap phu thuéc ham khoéng du thira

e D/N: Tap Ehu thudéc ham F la
néu khong 3 X>Ye F sao cho F \
{X>Y} ~ F.
e Thuat toan 3: Tim phu khéng du thira cua 1
tap phu thudc ham
- Vao: Tap thudc tinh U, F = {L;>R;: i = 1..n}
- Ra : Phd khéng du thira F’ cua F
- Thuét toan

B? FO=F

B N&u Fri\ {L%R}~F‘1
thi Fl = Fri\ {L>R}
ngugc lai, F = F-!

Bn+tl1 F' = Fn

23

Phu t&i thi€u cua 1 tdp phu thudc ham
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e D/N: F.dudc goi la
F néu théa man 3
diéu kién sau:
Pkl: VGivfeF fcodang X > A,
trong dd A la 1 thudc tinh
Pk2: VGivFi=X2>YeF,l3AeX(Alal
thudc tinh):
(FAH) U{L(X\A)>Y} =F,
Pk3: 13 X2>2A e F. : F\{X>A} ~ F,

24
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Thuat toan 4: Tim pha toi thiéu
cua moét tap phu thudc ham

Vidu1l

e Vao: Tap thudc tinh U, F={L2R:i=1..n}
« Ra: phu téi thi€u F, cla tap phu thudc ham F
e Thuat toan
B.1. Bi€n ddi F vé dang F,={L;> A;}
trong dd A;la 1 thudc tinh bt ky thudc U (thoa mén dk1)
B%‘ Loai bo thudc tinh thira trong vé trai cua cac phu thudc
am
Lan lugt gian udc tirng thudc tinh trong vé trai cla tiing
phu thuéc ham trong F, thu dugc F,’. Néu F,’ = F, thi
loai bd thudc tinh dang xét
Khi khéng cé sy gian udc nao xay ra nira ta thu dugc
F, théa mén dk2
B.3. Loai bo phu thudéc ham du thira
Lan lugt kiém tra tirng phu thudc ham f. Néu F, \ f = F,
thi loai bo f
Khi khéng con phu thudc ham nao cé thé loai bé thi thu ducc
F; thoa mén dk3
B.4.F.=F,
25

o U={AB,C}
F = {A>BC, B>C, A>B, AB>C}. Tim phu
toi thiéu cua F?

- F, = {A>B, A>C, B>C, AB>C}

- Xét cac pth trong F; ma vé trai cé nhiéu hon 1
thudc tinh AB->C. Gian udc A thi ta con B>C co
trong F;, v@y A la thudc tinh thira. Tudng ty ta
cling tim dugc B la thira, vay loai bo luon AB>C
khoi F,.F, = {A>B, A>C, B>C}

- BO pth thita: A>C 13 thira. Vay F, = {A>B,
B->C}

26

Vidu 2

Vi du 2 (ti€p)

e Tim phu t&i thi€u cla tap phu thudc ham

F = {A>B, ABCD->E, EF>G, ACDF>EG}

> = {A->B, ABCD->E, EF>G, ACDF-E,
ACDF>GY

- Loai bé thudc tinh thira trong 3 phu thudc
ham ABCD->E, ACDF->E va ACDF>G
Xét ABCD-E: Gia s gian udc A , ta con
BCD->E, kiém tra BCD->E c6 dugc suy ra tu F;
khong, ta tinh (BCD)* (dGi vdi Fii)' (BCD)*+ =
BCD, khéng chua E, vay thi BCD—>E khong dugc
suy dién ra tu F, vay A khdng phai la thuoc tinh
thua trong pth dang xeét. B la thua vi tu F; ta co
A->B dan dén (ACD)* = ABCDE c¢6 chira E
Lam tugng tu ta thdy khong co thudc tinh nao la
thura nita. F, = {A>B, ACD->E, EF>G, ACDF-E,
ACDF->G} 27

- Loai bé pth thira trong F,: Lan lugt thir loai b
1 pth ra khoi F,, néu tap pth thu duoc sau khi
loai boé van tuong dudng vadi F, thi pth vua loai
la thua
A-> B khong thira vi néu loai pth nay khdi F, thi
tu tap phu thuéc ham con lai A+ khéng chlra B
Tuong tu , ACD>E, EF> G khong thira
ACDF-> E la phu thudc ham thira vi néu loai bd
pth nay, trong tap pth van con lai ACD-E, theo
tién dé tang trudng ta sé suy ra dugc ACDF>E
ACDF-G |a thira vi néu loai bé pth nay, trong
tap pth con lai van c6 ACD>E va EF>G, do do
ta van c6 (ACDF)* = ACDEFG c6 chira G

-Vay F. = { A>B, ACD>E, EF>G}

28

Phép tach cac Sd d6 quan hé

Phép tach khong mat mat thong tin

e Muc dich
-Thay thé mot sg d6 quan hé R(A,, A,, ...,
A,) bang mot tép cac sg dé con {R;, R,
.., R} trong d6 R, cRvaR =R;UR, U ...

Ry

e Yéu cau cua phép tach
- Bao toan thudc tinh, rang budc
- Bao toan dir liéu

29

e B/N: Cho lugc_d6 quan hé R(U) phép tach R
thanh cac sg d6 con {R;, R,, ..., R} dugc goi la
d/v mot taﬁ
phu thuéc ham F néu vdi moi quan hé r xac din
trén R théa man F thi:
r = Ig(r) >< Hgo(r) >< .. ><IT gy (1)

e Vi du: Phép tdch mat mat thong tin
Supplier(sid, sname,city,NOE, pid, pname,colour,quantity)
->S1(sid,sname,city, NOE) va
SP1(pid,pname,colour,quantity)

e Vi du: Phép tdch khéng mat mat thong tin
->S1(sid,sname,city,NOE) va
SP2(sid,pid,pname,colour,quantity)

30
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e Cho lugc d6 quan hé R(U), tap pth F, phép tach R
thanh R,(U;), R,(U,) 1&a moét phép tach khéng mat
mat thong tin néu 1 trong 2 phu thudéc ham sau la
thoa man trén F+:

U,NU,> U, - U,
U;NU,> U,- Uy

e Hé qua: Cho lugc d6 quan hé R(U) va phu thudc
ham X-=Y thoa man trén R(U). Phép tach R thanh
2 lugc d6 con R,(U;), R,(U,) la mét phép tach
khéng mat mat thong tin vai:

U, = XY
U, = XZ
Z=U\XY

31

Thuét todn 5: Kiém tra tinh khong méat
mat thong tin cua 1 phép tach

e Vao: R(A;, A,, .., A), F, phép tach {Ry, R,, ..., R}
e Ra: phép tach la mat mat thong tin hay khong
e Thuat toan
B.1. Thiét Iap mot bang k hang, n cot
NEu A, la thudc tinh cla R; thi dién a;vao 6 (i,j).
Néu khoéng thi dién by
B.i. Xétf = XY eF
h”tNéu 3 2 hang t1, t2 thuéc bang : t1[X] = t2[X] thi dong
nhé
t1[Y] = t2[Y], vu tién vé gid tri a
b L&p cho t6i khi khéng thé thay d6i dugc gia tri nao trong
ang
B.n. Néu bang c6 1 hang gbém céc ki hiéu a,, a,, ..., a,
thi phép téach la khong méat mat thong tin
ngugc lai, phép tach khdng bao toan thong tin

32

Vi du

e R = ABCD dudgc tach thanh R1=AB, R2
=BD, R3=ABC, R4=BCD. F = {A>C,
B>C, CD>B, C>D}

e B.1: Tao bang gbm 4 hang, 4 cot

A B C D
R1 al a2 b31 b41
R2 b12 a2 b32 a4
R3 al a2 a3 ba3
R4 b14 a2 a3 a4

33

Vi du (ti€p)

e B.2 & 3:

OTCrA%C,tacc') R1 | a1l | a2 | a3 | b4l

R2 |bl2| a2 | b32 | a4

R3 | al | a2 | a3 | b43

R4 |bl4 | a2 | a3 | a4

eTUB > C, tacd RL | al | a2 | a3 | bat

R2 |b12| a2 | a3 | a4

R3 | al | a2 | a3 | b43

R4 |bl4 | a2 | a3 | a4

34

Vi du (ti€p)

e TWC->D, tacd ~ T 5 T c 1o

RY =4 a1 a2 a3 a4
R2 | b12 | a2 a3 a4
R3 | al a2 a3 a4
R4 | b14 | a2 a3 a4

e Vay ta cd 2 hang co toan cac gia tri
a. Ching té phép tach da cho la
khéng mat mat théng tin

35

Phép tach bao toan tap phu thudéc ham
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Cho sd d6 quan hé R, tap phu thuéc ham F, phép

tach {Ry, Ry, ..., R} cua R trén F.

. F; cUa F trén R, la tap tat ca XY e

+-
XY c R
Phép tach sd d6 quan hé R thanh {Ry, R,, ...
, Ry} la mot phe
F neu
(F;UF, ... UF)* =F*

hay hcjﬁ cua tat ca cac phu thudéc ham trong cac

hinh chi€u cua F lén cac so d6 con s€ suy dien

ra cac phu thuéc ham trong F.

36
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Vi du

Céc dang chuén ddi véi SPQH

e Vidu 1: R={A B, C}F={A>B, B>C, C>A}
dugc tach thanh R, = AB, R, = BC. Phep tach
nay c6 phai la bao toan tap phu thudéc ham
khong?

e Vidu 2: R = {A, B, C} , F = {AB>C, C>B}
dugc tach thanh R; = AB, R, = BC. Phep tach
nay c6 bao toan tap pth khéng, c6 mat mat
thong tin khéng?

eVidu3:R={A B, C D}, F={A>B, C>D}
dudc tach thanh R, = AB, R, = CD. Phép tach
nay co bao_toan %ap pth khong, c6 mat mat
thong tin khong?

e Vay mot ﬁbép tach c6 bdo toan tap phu _thudc

am thi khéng dam bao la né sé khong mat mat
théng tin va ngugc lai

37

e Quay lai van dé thiét ké cc s& dif liéu quan hé,
cau hoi ma chun% ta dat ra trong gua_trinh nay
la C6 can thiét phai tinh chinh thiét ké nira hay
khong, thuc su thiét ké ma ching ta_cé dugc da
la toét hay chua. Dé giup tra IGi cau hoi nay,
ngugi ta dua ra cac dinh nghia vé cac dang
chuan, Cé moét vai dang chuéan da dugc xem xét,
khi moét quan hé thudc vao mot dang chuan nao
do thi'ta co thé coi nhu la mot s6 cac van dé vé
du thira dir liéu hay di thudng dir liéu da dudc
ngan ngua hay tdi thiéu hoa

e Cac dang chu&n ma ching ta quan tdm
- Dang chudn 1 (1NF)

- Dang chudn 2 (2NF)
- Dang chudn 3 (3NF)
- Dang chudn Boye-Code (BCNF) 38

Dang chudn 1 (1NF)

Dang chuén 2 (2NF)

e Dinh nghia: MOt s d6 quan hé R dudc goi la &
dang chudn 1 néu tit cd cac mién gia tri cla cac
thudc tinh trong R déu chi chira gia tri nguyén té
- Gia tri nguyén t& 1a gid tri ma khéng thé chia

nho ra dugc nita

e MOt quan hé r xac dinh trén sd d6 quan hé & dang
chuan 1 thi quan hé déy la & dang chuan 1

e Vi du: Quan hé khéng & dang qhuén 1 va quan hé
sau khi chuéan hoa vé dang chuan 1

sname city product sname city item price
name | price || Bjake |London | Nut 100

Blake | London ::I:: ::g Blake | London Bolt 120

Smith Paris Screw 75 Smith Paris Screw 7359

e Dinh nghia: M6t sé d6 quan hé R dudc
coi la & dang chuén 2 néu
- SG d6 quan hé nay 6 1NF
-Tat ca cac déu
vao khoa chinh
(Luu y, A la mot thudc tinh khod néu A
thudc modt khod tdi thi€u nao d6 cua R.
Ngudc lai A la thubc tinh khéng khoa)

40

Phu thuéc ham day du

Vi du

e Dinh nghia: Cho lugc d6 quan hé
R(U), F la tap phu thudc ham trén R.
X, Y c U.Y dudc goi la

vao X néu:
- XY thudc F+
13X X XY e Fr

e Cac phu thuéc ham khong day du con
goi la

41

e Sales(sid, sname, city, item, price)

e F = {sid>(sname,city),
(sid,item)—>price}

e Khod chinh (sid,item), ta c6 sname,
city khong phu thuéc ham day du vao
khoa chinh => Quan hé Sales khong
thudc 2NF

e S(sid, sname, city) va Sales (sid,
item, price) la quan hé thudc 2NF

42
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e Dinh nghia: M6t sg d6 quan hé R dugc
coi 1a 8 dang chudn 3 néu
- S0 d6 quan hé nay & 2NF
- Moi thubc tinh khéng khoa déu khong
phu thubc béc cau vao khoa chinh

43

Phu thudc bac cau

e Dinh nghia: Cho Ilugc d6 quan hé
R(U). F la tap phu thuéc ham trén
R(U). X,Y,Z < U. Ta ndi Z la phu
thudc bac cau vao X néu ta cé X>Y
, Y= Z thuoc F+. Ngugc lai, ta ndi Z
khong phu thudc bédc cdu vao X

a4

Vi du

e Vidu 1: Trong vi du tach vé dang chuén 2 ta
cé: S (sid, sname, city) va Sales(sid, item,
price).

Xét quan hé S, pth sid > sname, city ton tai

trén 'S, sid I3 khoa chinh, cac thudc tinh

khong khoa sname, cit déu phu thudc truc

tIEF vao sid. S thuoc NF. Tuong tu ta cé
ales cling thudc 3NF

e Vidu 2:

- ItemInfo(item, price, discount). F = {item->price,
Erlceedlscount} Khoa chinh 13 item, thudc tinh

hong khod discount phu thudc bac cAu vao khoa
chinh’item. Vay quan hé nay khong & 3NF.

- ItemInfo(item, pr|ce) va Discount(price,
discount) thuoc 3NF 45

Dang chuén Boye-Codd

e Dinh nghia: M6t s6 d6 quan hé R(U? vG3i
mot taEl phu thudc ham F dugc goi [a ¢
dang chuédn Boye-Codd (BCNF) néu véi v
X>A e F+ thi
- A la thudc tinh xudt hién trong X hodc
- X chlra mét khod cua quan hé R.

e Vidu
-R = {AB,C}; F={AB>C, C>B}.

- Ehkh,éng phai 6 BCNF vi 3 C>B, C khong phai la
Oa

e Chiy:
- Mot quan hé thudc 3NF thi chua chac da thudc

g'(\iEF Nhung mét quan hé thudc BCNF thi thudc

46

Tach bao toan tap phu thuéc ham vé
3NF

e Vao: R(U), F (gia thiét F |a phu t8i thiéu)
e Ra: Phép tach bao toan tap phu thuéc ham vé 3NF
e Thuat toan
B1. V&i cac A, € U, A, ¢ F thi loai A khoi R va lap 1
quan hé mdi cho céc A,
B2. Néu 3 f € F, f chira tat ca cac thudc tinh clia R
(d& bd cac A; & budc trén) thi két qua la R
B3. Ngugc lai, véi mdi X> A eF, xac dinh mét
quan hé Ri(XA).
Néu 3 X>A;, XA, thi tao mot quan hé chung
R'(XAA))

47

Vi du

CuuDuongThanCong.com

Cho R={AB,CDEFG}
F={A>B, ACD->E, EF>G} (da téi thiéu)
e Xac dinh phép tach bao toan tap phu thudc
ham vé 3NF
B1. Khong lap dugc quan hé nao mdi.
B2. !3f € F: f chlra tat ca cac thudc tinh cia R

B3. A>B = R1(AB)
ACD-E = R2(ACDE)
EF>G = R3(EFG)

48
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Tach khéng mat mat thong tin va bao
toan tap phu thudéc ham vé 3NF

Vi du

e Yéu cau:
- Bao toan tap phu thudéc ham (nhu thuat toan
trén)
- Dam bao la cé mot lugec dé con chlra khoa cla
lugc d6 dugc tach
e Cac budc ti€én hanh
B1. Tim mét khoa t6i thi€u cla lugc dd quan hé R d& cho
B2. Tach lugc d6 quan hé R theo phép tach bao toan tép phu
thudc ham.
B3. Néu 1 trong cac s6 dd con c6 chira khod téi thi€u thi két
qua clia B2 la két qua cudi cung
Ngugc lai, thém vao két qua dé mét so dé quan hé dugc
tao bdi khoa tdi thiéu tim dugc 6 1

49

Cho R(U) trong do U = {A,B,C,D,EF,G}. F =

{A>B, ACD>E, EF>G}

Tim mot khoa t&i thiu cla R:

K® = ABCDEFG

K1 = KO do néu loai A thi BCDEFG = U khong

thubc F+

K2 = K1\{B} = ACDEFG do ACDEFG - U thudc F+

K3 = K2 do néu loai C thi ADEFG = U khong thudc

F+

E“ = K3 do néu loai D thi ACEFG - U khong thudc
+

K5 = K4\{E} = ACDFG do ACDFG - U thudc F+

K& = K> do néu loai F thi ACDG = U khéng thudc

F+

K7 = K6 \{G} = ACDF do ACDF > U thudc F+

Vay khod t&i thi€u can tim |a ACDF

50

Vi du (tiép)

Tach khong mat mat thong tin vé
BCNF

e DUng két quad cua vi du & phan tach bao
toan tadp phu thuéc ham ta c6 mot phép
tdch R thanh 3 sgd d6 con R; = AB, R,=
ACDE, R; = EFG

e Do khod ACDF khéng nam trong bat ky mot
sd do con nao trong 3 so do6 con trén, ta lap
mot sd d6 con mdi R, = ACDF

e K&t qua cudi cung ta cé phép tach R thanh
4 sg@ d6 con {R;, R,, R;, R,} la mdt phép
tach khong mat mat thong tin va bao toan
tap phu thuéc ham

51

Vao: So d6 quan hé R, tap phu thudc ham F.
Ra: phép tach khéng mat mat thong tin bao gom
mot tap cac so dé con & BCNF vdéi cac phu thudc
ham la hinh chiéu cta F |1én sc do6 do.
Cach tién hanh
B1. KQ = {R},
B2.V3i mdi S € KQ, S khéng & BCNF, xét XA € S,
V@i diéu kién X khong chlra khoa clia S va A ¢
X. Thay thé& S'bdi S1, S2 v8i S1=A U{X}, S2 = {S}
\ A.
B3. L&p (B2) cho dén khi vS €KQ déu ¢ BCNF
KQ gbm cac sd d6 con clia phép tach yéu cau

52

Két luan

e Tam quan trong cua thiét ké CSDL
- anh hudng dén chét lugng dir liéu luu trir
- Hiéu qua cula viéc khai thac d{ liéu
e Muc dich cua thiét k€ CSDL:
- Tranh du thira dif liéu
- Trénh di thudng dit liéu khi thém/xoda/slra dGi
- Hiéu qua trong tim ki€ém
> Pua vé cac dang chudn
- 2NF: gian udc su du thira dé tranh cac di thudng
khi cap nhat
- 3NF: tréanh cac di thudng khi thém/xoa

53
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LGi hay y dep

"Néu anh thdy mot gia dinh hanh phdc,
anh nén tin rang & trong gia dinh co
mot ngudi dan ba biét quén minh."

(René Bazin)
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