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1. GidI1 thiéu chung

11/3/2008

1.1. Thiét ké CSDL QH va cac cach tiép
can
o Thiét ké cd s@ dif liEu quan hé & xay
dung lugc d6 CSDL QH gom mot tap cac
ludc d6 quan hé thoa méan hai yéu cau:
Luu trif thong tin khéng du thua
Tim kiém thong tin dé dang
o Vi du
Ludc do quan hé
o CUNG_UNG(MaNCC, TenNCC, DiaChi,
SanPham, Gia)

Bai giang - CSDL va Phan mém
’ng dung



Duv thwa dir lieu

o Quan hé CUNG UNG 0
MaNCC TenNCC DiaChi

SanPham

Keo mém

Keo cirng | 150

Banh 200

2 Kinh d6 | HO6 Chi Minh Keo 120
2 Kinh d6 | HO6 Chi Minh Banh 150

11/3/2008

MOt nha cung cap cung cap nhi€u mat hang.
L3p cac théng tin vé nha cung cap (ng v&i moi mot mat
hang khac nhau cla ctiing nha cung cap dé.

Bai giang - CSDL va Phan mém
’ng dung




Khéng nhat quan

o Quan hé CUNG UNG O

MaNCC TenNCC DiaChi SanPham  Gia
1 Hai Ha Pa Nang Keo mém | 100
1 Hai Ha Ha NOi Keo cirng | 150
1 Hai Ha Ha Noi Banh 200
2 Kinh d6 | HO6 Chi Minh Keo 120
2 Kinh d6 | H6 Chi Minh Banh 150

11/3/2008

Di thudng khi cap nhat thdng tin vé nha cung cap nhu

thay doi dia chi.

Bai giang - CSDL va Phan mém

’ng dung




Di thwong khi thém b

o Quan hé CUNG UNG O

MaNCC TenNCC DiaChi SanPham
1 Hai Ha Ha noi Keo mém | 100
1 Hai Ha Ha NOi Keo cirng | 150
1 Hai Ha Ha Noi Banh 200
2 Kinh d6 | HO6 Chi Minh Keo 120
2 Kinh d6 | H6 Chi Minh Banh 150
3 Bibica Pa nang NULL NULL

11/3/2008

Di thudng khi thém mdi théng tin vé nha cung cap nhung
nha cung cap chua cung cap mat hang nao.

Bai giang - CSDL va Phan mém
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Di thwong khi xéa bo

o Quan hé CUNG UNG 0

MaNCC TenNCC DiaChi SanPham  Gia
1 Hai Ha Ha noi Keo mém | 100
1 Hai Ha Ha NOi Keo cirng | 150
1 Hai Ha Ha Noi Banh 200
2 Kinh d6 | HO6 Chi Minh Keo 120

TOn tai nha cung cap chi cung cap mot mat hang.
Di thudng khi x6a théng tin vé su cung cap = x6a ludn
thong tin vé nha cung cap.

Bai giang - CSDL va Phan mém
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Tim kiém théng tin

MaNCC TenNCC DiaChi

MaNCC SanPham Gia

Hai Ha Ha NOi 1 Keo mém 100

2 Kinh d6 | HO6 Chi Minh 1 Keo cling 150
CUNG_UNG_11 1 Banh 200

2 Keo 120

2 Banh 200

CUNG_UNG 12
o Quan hé CUNG_UNG_O0 tach thanh 2 quan hé CUNG_UNG 11
va CUNG_UNG 12
Luu trir théng tin khong du thua ???
Tim ki€m thoéng tin dé dang ???

Bai giang - CSDL va Phan mém
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Céac céach tiép can

o Tw trén xuoeng(Topdown):
Xay dung sc do thuc thé lién két ER tUr cac dic ta
Chuyén ddi s d6 ER thanh lugc dé CSDL quan hé.
Chuén héa ludc dé CSDL quan hé (néu can)

o T dudi Ién (Bottom Up):
Xay dung lugc d6 quan hé ban dau tu cac dac ta.
Chuén héa lugc d6 quan hé.

Bai giang - CSDL va Phan mém
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1.2. Phu thudéc ham

a. Khai niém
Cho quan hé R, thu0c tinh B cua quan
hé R dugc goi la phu thuoc ham vao
thuoc tinh A cua quan hé R néu vdi moi
gia tri cua A xac dinh duy nhat mot gia
tri cia B. A dudc goi la xac dinh ham
cua B.
Ky hiéu: A=>B

Bai giang - CSDL va Phan mém
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a. Khai niem (t)

o Tap cac phu thudéc ham F cua 1 /ugc
doé quan hé R la mot tap gom cac
phu thuoc ham xac dinh trén R.

o Vi du: Tap phu thuéc ham F={A=>B,
B->CY} cla R(A,B,C)
Trong quan hé R, ky hiéu A, B, C danh
cho céac thuoc tinh don, X, Y, Z danh
cho tap cac thudc tinh.

Bai giang - CSDL va Phan mém
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Vi du

o Tap tat ca cac

thuoc tinh cua MaNCC TenNCC SoNV DiaChi
quan hée phai phu

tﬂu,é_‘)c ham vao s1 HaiHa | 20 | Ha Noi
Khoa. S2 KinhDd | 10 | Ha Noi
MaNCC=> TenNCC
MaNCC SoNV S3 Bibica 30 HCM
MaNCC=> DiaChi
MaNCC: Khoa

F={ MaNCC=>» TenNCC, MaNCC=>» SoNV, MaNCC=>» DiaChi}

Bai giang - CSDL va Phan mém
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Vi du

o MOt tap thudc tinh la xac dinh ham cua
cac thuoc tinh khac thi chua chac la mot
khoa.

TenNCC=» DiaChi
TenNCC khdng phai la khéa

MaNCC TenNCC SoNV DiaChi
S1 Hai Ha 20 Ha NOi
S2 Kinh Do 10 Ha NOi
S3 Bibica 30 HCM
sS4 Hai Ha 10 Ha NOi

Bai giang - CSDL va Phan mém
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b. Hé tién dé Amstrong

o Gia thiét
Ludec d6 quan hé R.
X,Y,Z: tap cac thuoc tinh thubc R.
XY=XuY

o Hé 3 tién dé voi cac phu thudc ham:
Phan xa:XY=2X; XY=Y
T&ng trudng: XY thi XZ9YZ
Bac cau:X=>Y, Y=>Z thi X=2Z

Bai giang - CSDL va Phan mém
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Luat suy ra tir hé tién dé

11/3/2008

o Luat hgp
NEU X=DY, X=>Z thi X>»YZ

o Luat tua bac cau
NEU XY, WYDZ thi XWDZ

o Luat tach
NEu XY, Z thubc Y thi X>Z

Bai giang - CSDL va Phan mém
’ng dung
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c. Phu thuéc ham day du
va phu thudc bac cau

o Phu thuoc ham day du
Y phu thudc ham day du vao X né€u Y phu
thudc ham vao X nhung khéng phu thudéc ham
vao bat ky mot tap con thuc su nao cua X.

Vi du
o Luge d6 R(A, B, C, D)
o F={ABC; AB>D; B>D}
o C phu thudéc ham day du vao {A,B}
o D khéng phu thudc ham day du vao
{A.B}

Bai giang - CSDL va Phan mém
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Phu thudc bac cau

o Phu thuéc ham X — A, A dudc goi la
phu thudc bac ciu vao X néu tdn
taiYdécho X > Y,Y > A, Y-/ X
va A ¢ XY

o VI du:

F = {ADB, B3C}
A=>C: C phu thudc bac cau vao A

Bai giang - CSDL va Phan mém
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d. Bao dong va phu cua tap cac phu
thuéc ham

11/3/2008

o Cho tap cac phu thudéc ham F xac
dinh trén R.

Bao déng F* cua tap cac phu thudc
ham F la tap tat ca cac phu thuéc ham
dugc suy dién logic tu F.
Phu G cua tap cac phu thudéc ham F
(G=F) la tap cac phu thudc ham xac
dinh trén R sao cho G* = F*.

Bai giang - CSDL va Phan mém
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X*?

o Bao déng X* cua thudc tinh X doi
v@i tap phu thudoc ham F la tat ca
cac thugc tinh A ma phu thuéc ham
X=>A co thé dudc suy dién logic tUr F
nhG hé tién dé Amstrong.

o MOt phu thuoc ham X=>Y thudc F*+

néu Y thudc X*: Kiém tra X=Y cb
thuoc F*

Bai giang - CSDL va Phan mém
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Y nghia cta phu thudéc ham

o Chi ra cac phu thuoc di lieu/rang
budc co thé xay ra gilra tdp thudc
tinh cua mot lugec do quan hé.

Gilp xac dinh khoéa tdi thi€u, khoa
chinh cua quan hé.
Gilp chuén hoéa lugec d6 quan hé

Bai giang - CSDL va Phan mém
11/3/2008 ’ng dung
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2. Chuan hoa lwoc dé quan hé

o Khai niém
La qud trinh phan tach céac ludc do
guan hé thanh céac lugc d6 quan hé nho
hon theo mot sO tiéu chuan nham loai
bo viéc luu tri du thua dir liéu.
Phép tach thanh cac lugc do6 quan hé
don gian hdn, nho han phai dam bao
khéng lam mat mat théng tin.

Bai giang - CSDL va Phan mém
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2.1. Cac dang chuan

Dang C
Dang C
Dang C
Dang C

O O O O

o Chuén 4 va cac dang chuén khac

huan 1
nuan 2
nuan 3

huan Boye-Codd

Bai giang - CSDL va Phan mém
’ng dung
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a. Dang chuan 1(1NF)

11/3/2008

o Pinh nghia
MOt luge d6 quan hé R 8 dang chuan 1
néu va chi néu toan b cac mién gia tri
cua cac thuoc tinh trong R déu chi chUa
cac gia tri nguyén to.
MOt quan hé xac dinh trén lugc d6 quan
hé ¢ dang chuan 1 dudc goi la quan hé
¢ dang chuan 1.

Bai giang - CSDL va Phan mém
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Dang chuan 1 (t)

o MOt quan hé thubc dang chuan 1 1a
mot quan hé trong dé6 moi mién gia
tri cua mot thuoc tinh chi chla
nhi'ng gia tri nguyén t6 (khéng
phan chia dugdc nua).

o MOt quan hé thudc dang chuan 1
néu moi mot 6 trong bang chi chlra
duy nhat mot gia tri

Bai giang - CSDL va Phan mém
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Vi du

o Quan hé CUNG_UNG_0 chua thuoc dang
chuan 1

MaNCC TenNCC DiaChi SanPham Gia

1 Hai Ha Ha NOi | Keo mém 100
Keo cling 150

Banh 200

2 Kinh D6 HO Chi Keo 120
Minh Banh 200

Bai giang - CSDL va Phan mém
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Vi du(t)

o Quan hé CUNG_UNG_1 da thuoc dang

chuan 1
MaNCC TenNCC DiaChi SanPham  Gia
1 Hai Ha Ha Noi Keo mém | 100
1 Hai Ha Ha NOi Keo cirng | 150
1 Hai Ha Ha Noi Banh 200
2 Kinh d6 | HO6 Chi Minh Keo 120
2 Kinh d6 | H6 Chi Minh Banh 200

11/3/2008

Bai giang - CSDL va Phan mém
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b. Dang chuan 2 (2NF)

o Pinh nghia
MOt luge d6 quan hé R dudc goi la &
dang chuan 2 néu n6é da ¢ dang chuan
1 va moi thudc tinh khéng khoéa déu
phu thudéc ham day du vao khéa chinh.
MOt quan hé xac dinh trén lugc d6 quan
hé ¢ dang chuan 2 dudc noéi la quan hé
& dang chuén 2.

Bai giang - CSDL va Phan mém
11/3/2008 'ng dung 27



Vi du

o Quan hé CUNG_UNG_1 chua thuoc dang
chuan 2.

MaNCC TenNCC DiaChi SanPham

Keo mém

Lap =p
Keo cirng | 150
Banh 200
LEp = 2 Kinh d6 | HO6 Chi Minh Keo 120
2 Kinh d6 | HO6 Chi Minh Banh 200

Bai giang - CSDL va Phan mém
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Vi du(t)

o R(M, T, D, S, G) = MTDSG= Ludc db cua quan hé
CUNG_UNG_1
o Phu thudc ham
M= TD, MS=2G
o MS: Khéa téi thiéu
M, S: Thuoc tinh khoéa
T, D, G: Thuoc tinh khong khoéa
o T, D khong phu thuéc ham day du vao MS
= Lugc d6 quan hé CUNG_UNG 1 khong thubc dang
chuén 2.

Bai giang - CSDL va Phan mém
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MaNCC TenNCC MaNCC SanPham Gia

Hai Ha Ha NOi 1 Keo mém 100

2 Kinh d6 | H6 Chi Minh 1 Keo cling 150
CUNG_UNG_11 1 Banh 200

2 Keo 120

2 Banh 200

CUNG_UNG 12
o Vidu 2 thanh quan hé CUNG_UNG_11 va CUNG_UNG_12
tach tu quan hé CUNG_UNG 1 da thuoc dang chuan 2.
TenNCC, DiaChi phu thudéc ham day du vao MaNCC
Gia phu thudéc ham day du vao {MaNCC, SanPham}

Bai giang - CSDL va Phan mém
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c. Dang chuan 3

o Pinh nghia
MOt luge d6 quan hé R dudc goi la &
dang chuan 3 néu n6é da ¢ dang chuan
2 va moi thudc tinh khong khoéa cua R
déu chi phu thudéc ham duy nhat vao
khoa chinh.
MOt quan hé xac dinh trén lugc d6 quan
hé ¢ dang chuan ba dudc néi la quan
hé 3 dang chuan 3.

Bai giang - CSDL va Phan mém
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MaNCC TenNCC DiaChi MaNCC SanPham Gia

1 Hai Ha Ha NOi 1 Keo mém 100
2 Kinh d6 | HO6 Chi Minh 1 Keo cling 150
CUNG_UNG_11 1 Banh 200

2 Keo 120

2 Banh 200

CUNG_UNG_12
o Vidu 2 quan hé CUNG_UNG_11 va CUNG_UNG_12 da
thudc dang chuan 3.
o MTDSG tach thanh 1 lugc d6 con MTD va MSG:
MTD: T, D phu thudc chi vao khéa M
MSG: G phu thudc ham chi vao MS

Bai giang - CSDL va Phan mém
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Vi du

o Vi du
Ludc do quan hé:

o R(Store, Item, Departement, Manager) <
R(S,1,D,M)

Tap cac phu thudéc ham:

o F={SI>D, SD>M}
Khoéa tdi thiéu: SI
Luge d6 thudc chuén 2: D, M phu thudc ham
day du vao Sl
Lugc d6 khong thudc chuan 3: M phu thudc
bac cau vao Si

6 SIDD; SIDSD:;SDIM:SIDM(*)

Bai giang - CSDL va Phan mém
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d. Dang chuan Boye-Codd (BCNF)

o Chuan 3 khéng dap 'ng dugc nhirng
lugc d6 quan hé
C6 nhiéu han moét khoa téi thiéu
Céac khoa t6i thiéu 1a khoda kép
Céac khoa tGi thi€u giao nhau
o Pinh nghia
MOt ludc d0 quan hé R thudc dang

chuan Boye-Codd khi va chi khi moi
xac dinh ham déu la mot khéa.

Bai giang - CSDL va Phan mém
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Vi du

o Luge d6 quan hé: R(CITY, STREET, ZIP)
o Phu thudc ham:
CITY, STREET = ZIP, ZIP = CITY
o Khoa tdi thiéu:
{CITY, STREETY}, {STREET, ZIP}
o Thuoc tinh khoéa:

CITY, STREET, ZIP = khdéng c6 thudc
tinh khong khoa thudc dang chuén’3.

o Xac dinh ham ZIP khéng phai |2 mot khéa
2 lugc dé6 khdng thudc chuan Boye-
Codd

Bai giang - CSDL va Phan mém
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Vi du

" CITY  STREET ZIP
o 2 lugc do con

R1(CITY, ZIP) va | HaNoi | Lang 0423

R2( STREET, ZIP) | HaNoi | Pham 0425

thudc dang Aung
chudn Boye- HCM VQéTuhg 0811
Codd.
CITY ZIP STREET
Ha Noi 0423 Lang 0423
Ha Noi 0425 Pham Hung 0425
HCM 0811 V& Thi Sau 0811

Bai giang - CSDL va Phan mém
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Quan hé gitra cac dang chuan

Chuani

Chuin 2

Chuan 3

Chuan

Boye-Codd

Bai giang - CSDL va Phan mém
’ng dung
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2.2. Tach lwgc dé quan hé theo chuan

2.2.1.Tach bao toan thong tin va tach
bao toan tap phu thudc ham

2.2.2.Céac thuat toan tach lugc do
gquan hé

2.2.3.Tach lugc do6 quan hé theo
tung budc

Bai giang - CSDL va Phan mém
’ng dung 38
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2.2.1.Tach bao toan thong tin va tach
bao toan tap phu thudéc ham

a. Phép tach bao toan thong tin

o Khai niém
Phép tach bao toan thong tin la phép
tach ludc do quan hé sao cho khi két
noi_tu nhién cac quan hé xac dinh
trén cac ludc do con, két qua cho lai
gquan hé ban dau.

Bai giang - CSDL va Phan mém
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Phép két ndi tw nhién

11/3/2008

o Phép ghép cac cap

b0 cua hai quan
hé trén céac thudc
tinh  bang nhau
cua hai quan hé,
mot trong hai
thudc tinh cua
phép so sanh “=*
dudc loai bo sau
khi thuc hién phép

ghép.

o R(A, B, C)

o S(D, E)

al

bl

a2

b2

a3

b3

1

el

2

e2

3

e3

o R két noi tu nhién vOi

s vGi C=D

Bai giang - CSDL va Phan mém
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e3
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Vi du

Ludc d6 quan hé MTDSG = (MaNCC, TenNCC,
DiaChi, SanPham, Gia) &M, T, D, S, G);

Tap phu thuéc ham F={M=>TD, MS=>G}
Quan hé xac dinh trén ludgc d6 MTDSG:

MaNCC TenNCC DiaChi SanPham Gia

1 Hai Ha Ha NOi Keo mém 10

1 Hai Ha Ha NOi Keo clUng 15

1 Hai Ha Ha NOi Banh ngot 40

1 Hai Ha Ha Noi Banh my 16

2 Kinh D6 HO6 Chi Minh Keo 12

2 Kinh D6 HO6 Chi Minh Banh quy 45

3 Kinh Do Pa Néng Banh my 10

11/3/2008 3 Kinh 96 ° _L'thD; ANZhG" | Banh quy 30




Vi du(t)

MaNCC SanPham Gia

1 Keo mém 10

L | Keocing | 15
1 Hai Ha Ha NOi 1 Banh ngot 40

2 Kinh & | H6 Chi Minh 1 Banh my 16

3 Kinh 6 | Da Nng 2 Keo 12

2 Banh quy 45

3 Banh my 10

3 Banh quy 30

o Phép tach bao toan thong tin
Ludc d6 con 1: MTD=(M, T, D)
Ludc d6 con 2: MSG=(M, S, G)

Bai giang - CSDL va Phan mém
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Vi du(t)

TenNCC SanPham Gia

Hai Ha Keo mém 10
Hai Ha Keo clUng 15
1 Hai Ha Ha NOi Hai Ha Banh my 16
2 Kinh D6 HO6 Chi Minh Kinh Do Keo 12
3 Kinh D6 Pa Nang Kinh D6 Banh quy 45
Kinh D6 Banh my 10
Kinh D6 Banh quy 30

o Phép tdch mat mat théng tin
Ludc d6 con 1: MTD=(M, T, D)
Ludc d6 con 2: MSG=(M, S, G)

Bai giang - CSDL va Phan mém
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Thuat toan kiém tra

o Kiém tra phép tach khdng mat mat théng tin cta
mot /uoc do quan hé thanh nhiéu lugc dé6 quan hé
con.

Vao
o Lugc d6 quan hé: R=(A,, A,,... A))
o Tap phu thudc ham F trén R
o Phep tach p=(R;, R,,... R))

Ra

o MOt khang dinh rang phép tach p c6 mat mat
thong tin hay khéng?

Bai giang - CSDL va Phan mém
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Thuat toan kiém tra (t)

Phuong phap
o Budc 1: Xay dung mot bang k hang, n cot
Hang i tuong Ung véi R,
Cot j tuong Ung vdi thudc tinh A,
Gia tri tai hang i, cOt j
o a;: Néu A, thuQc R;
o b;;: Néu A, khéng thudc R;

Bai giang - CSDL va Phan mém
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Vi du (buéc 1)

o Lugc d6 quan hé MTDSG
o Tap phu thudéc ham F={M=>TD, MS=>G}
o Tach thanh hai lugc d6 MTD, MSG

M T D S G
Ri=MTD| aij a2 a3 bl4 bl5
R,=MSG| ail b22 b23 a4 ab

Bai giang - CSDL va Phan mém
’ng dung
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Phwong phap

Budc 2: Lap
o Ap dung cac phu thudc ham cho bang vira
dugc xay dung: X=>Y: NEu ton tai hai
hang c6 cung gia tri trén X thi lam bang
nhau cac gia tri trén Y.
Néu c6 gia tri mot hang thudc Y la a; thi cac
gia tri khac thudc Y gan bang a;.
Néu khéng gan bang mot trong cac gia tri
bij.
Dung khi cac gia tri trong bang
khong thé thay doi dugc nilia

Bai giang - CSDL va Phan mém
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Vi du (budc 2)

M T D S G

R,=MTD | a1l a2 a3 bl4 bl5

R,=MSG | a1l b22 b23 a4 ab

o Ap dung phu thudc ham M=TD
Thay b,, = a,
Thay b,; = aj

Bai giang - CSDL va Phan mém
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Phwong phap

o Budc 3: Kiém tra
Néu trong bang c6 mot hang gom toan
ky hiéu a,, a,, as,... a,thi phép tach la
khéng mat mat thong tin.
Ngudc lai phép tach la mat mat thong
tin.

Bai giang - CSDL va Phan mém
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Vi du

M T D S G
R,=MTD | ail a2 a3 bl4 bl5
R,=MSG | a1l a2 a3 a4 ab

o Phép tach trén la khé6ng mat mat théng

tin.

Bai giang - CSDL va Phan mém

’ng dung
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Pinh Iy kiém tra

o Kiém tra phép tach khéng mat mat théng
tin cua mot /ugc do quan hé thanh hai
Iudc do quan hé con.

Cho

o lugec d6 quan hé R

o Tap phu thudoc ham F trén R

o p=(Ry, Ry)
Phép tAch la khédng mat mat théng tin
néu R; ™ R,=» R1\R2 hoac R1™R2 =
R2\R1.

Bai giang - CSDL va Phan mém
11/3/2008 ’ng dung 51



Vi du

11/3/2008

o Lugc d6 MTDSG tach thanh hai ludc d6 con MTD
va MSG:
MTD ~MSG = M
MTD\MSG = TD
M=>TD thubc F*: Phép tach la bao toan thong tin.
o Lugc d6 MTDSG tach thanh hai ludc d6 con MTD
va TSG
MTD TSG =T
MTD "SG = MD
TSG\MTD = SG
T=>MD va T=2SG khoéng thubc F*: Phép tach la mat
mat thong tin.
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b. Phép tach bao toan tap phu thudc
ham

o Khai niém

Phép tach lugc do quan hé R thanh céac ludc do
guan hé con R; la bao toan cac tap phu thudc
ham néu hdgp cua cac phu thuéc ham la hinh
chi€u cua F trén R, suy dién logic dudc tat ca
cac phu thuoc ham trong F.
Hinh chi€u cua F Ién R, la cac phu thuéc ham
X=>Y thoa man:

o X, Y thudc R,

o XY thudc F+
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Vi du

o Cho
Lude d6 R = ACBCD
Tap phu thudéc ham F = { A>B, C>D}
Phép tach p = (R.,R,): R,= AB, R, = CD
o Phép tach bao toan tap phu thudc ham
Hinh chi€u cua F Ién R;: A®B, AB>A, AB2B .

Hinh chi€u cua F lén R C=>D, CD=C, CD-)D

Cac phu thubéc ham trong F c6 thé dudc suy dlen tur
cac hinh chi€u nay

o Phép tach khoéng bao toan thong tin

AB™ CD =0
AB\CD = AB
CD\AB = CD
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Vi du

o Cho
Ludc dd R = CSZ
Tap phu thudéc ham F={CS=>Z, Z=>C}
Phép tach p = (R,,R,): R,= CZ, R, = SZ

o Phép tach khéng bao toan tap phu thudc ham
Hinh chi€u cua F Ién R;: Z=C, CZ2C, CZ=2Z,...
Tap phu thuéc ham trong R,: SZ=S, SZ=27Z,...
Phu thuéc ham CS=Z khoéng thé dudc suy ra tU cac
hinh chi€u nay.

o Phép tach bao toan théng tin
CZ™SZ = CZ\SZ hay ZC
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Vi du

o Cho
Ludc dd R = MTDSG
Tap phu thudoc ham F={M=>TD, MS=>G}
Phép tach p = (R, ,R,): R,= MTD, R, = MSG
o Phép tach bao toan tap phu thudc ham
Hinh chi€u cua F Ién R;: M2TD, ...
Hinh chi€u cua F Ién R,: MS=G,...
Cac phu thudc ham trong F c6 thé dudc suy dién
logic tu’ cac hinh chi€u nay.
o Phép tach bao toan thong tin
Pa ching minh
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2.2.2. CAc thuat toan tach lwoc do
guan hé
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a.Thudt toan tim mét khoéa tdi thiéu
cua lugc do quan hé dua vao tap
phu thudc ham

b.Thuat toan tach khong mat mat

thong tin va bao toan tap phu
thuéc ham vé dang chudn 3

c.Thuat toan tach khong mat mat
thong tin vé dang chudn Boye-
Codd
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a. Thuat toan tim mét khoa tdi thiéu cda luoc
do quan hé dua vao tap phu thudéc ham

o Khoéa cua lugc do quan hé
Gia tri cua tap thudc tinh khéa trén moi
b0 cua quan hé la duy nhat
Moi thudc tinh cua quan hé phai phu
thudc ham vao khoa.

o Thuat toan tim mot khoéa toi thiéu
Loai bo dan tung thudc tinh thudc khoéa
cla quan hé cho tgi khi tap thudc tinh
nho nhat con lai van thoa man la mot
khoa=> khoéa toi thi€u cua quan hé.
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b.Thuét toan tach khéng mat mat thong tin
va bao toan tap phu thuéc ham vé dang
chuan 3
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N\

O Vao:
Lude d6 quan hé R
Tap phu thudéc ham F (phu t8i thiéu)
o Ra:
Tap sd dd con, trong dé Moi sG dd con
o Thubc dang chuan 3

o Phu thudéc ham la hinh chiéu cua F Ién
no
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b.Thuét toan tach khdng mat mat théng tin
va bao toan tap phu thuéc ham vé dang
chuan 3 (t)

o Phuong phap:

Néu ton tai mot thuodc tinh thudc R khoéng
c6 mat & V€ trai hay vé phai cla bat ky
phu thuéc ham nao thi tach thudc tinh nay
ra khoi R.
Néu ton mot tai phu thudc ham lién quan
tdi moi thuoOc tinh cua R thi két qua la R.
Néu cac phu thudc ham dang:

o X=>A : lugc d6 con & dang XA.

o XA, ...X>A,: lugc d6 con G dang XA; A,
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Vi du

o Cho lugc d6 R = ABCDEG

o Tap phu thuoc ham F = {AB=>C, C>A, BC=>D,
ACD=B, D=EG, BE=C, CG=2>BD, CE=>AG}

o Tap phu thudc ham tdi thiéu F’ = {AB>C, CDA,
BC=>D, D=E, D=2G, BE=>C, CG=2B, CE=2>G}

o Phép tach p = (ABC, CA, BCD, DEG, BEC, CGB,
CEG) = (ABC, BCD, DEG, BEC, CGB, CEG) gom
cac ludc do con da ¢ dang chuan 3 bao toan tap
phu thudéc ham va bao toan thong tin.
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C.Thuét toan tach khdng mat mat thong tin
vé dang chuédn Boye-Codd

o Vao :
Lude d6 quan hé R
Tap phu thudc ham F
o Ra:
Tap sd dd con, trong dé Moi sG dd con
o Thubc dang chudn Boye-Codd
o Phu thudéc ham la hinh chi€u cua F 1én n6
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C.Thuét toan tach khéng mat mat thong
tin vé dang chuédn Boye-Codd (t)

o Phuong phap:

P=(R)
Lap
o S la modt sc d6 quan hé trong p khdéng ¢ dang
chuén Boye-Codd. Xét mdt phu thudc ham
X=>A cua S. Néu X khéng chilra khéa cua S, A
khéng thuoc X thi S dudc tach thanh:
S, = A U{X}
S, = S\{A}
Dung cho tdi khi moi s d6 con trong p da
thudc dang chuan Boye-Codd
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2.2.3. Tach lwgre d6 quan hé theo tirng
bwoc

o Quy tac

Quy tac 1: Loai bd cac thubc tinh phu thudc chi
mot phan vao khéa chinh.

= Chuin hoa vé 2NF
Quy tdc 2: Loai bd cac thudc tinh khéng khoa
khéng phu thuoc vao khéa chinh.

= Chuéan hoéa vé 3NF
Quy tac 3: Loai pé cac thuoc tinh la giao cua
cac khoéa toi thiéu.

= Chuan héa vé BCNF

Bai giang - CSDL va Phan mém
’ng dung 64



Vi du

o Cho quan hé R(A11 A21 A31 A41 A51 A61 A7"
Ag, Ay) trong doé A AA; la khda vGi sG do
phu thudoc ham:

— T T

Y
Al A A Ar As As A Ay A

T T t + ¢t 1

o0 Quan hé R ¢ dang chudn nao? Tai sao?
Tach R thanh céac quan hé d dang chuan
BCNF.
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3. Rang budc toan ven trong CSDL quan
hé (Integrity Constraint)
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3.1. Khai niém rang budc toan ven

O

Rang budc toan ven la diéu kién bat bién khong duoc vi pham trong mét
CSDL.

Céac diéu kién ma moi thé hién clia quan hé phai thoa man

RBTV xudt phat tU cac quy tac quan ly dugc ap dat Ién thé gidi thuc
Vi du:

RBTV1: M0| bd cua quan hé DON_DAT_HANG phai ing v8i mot dan

dat hang véi ma don dat hang (MaDDH) duy nhat.

RBTV2: Moi chi ti€t vé don dat hang phai c6 ma hang (MaHang) thudc
vé danh muc hang.

RBTV3: Ma don dat hang (MaDDH) khac NULL.

RBTV4: Téng cac tri gia cla cac mat hang trong CHI_TIET_DON_HANG
co cung MaDDH phai bang TongGT ghi trong DON_DAT_HANG

Muc dich cia RBTV
Dam bao tinh nhat quan cua di liéu(RBTV2, RBTV4)
Dam bao ngir nghia nghia thuc té cua dir li€u(RBTV1, RBTV3)
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Khal niém rang budc toan ven

o RBTV dudc xac dinh va mo ta trong qua
trinh thi€t k€ csdl. RBTV c6 3 yéu to
chinh:

NOi dung
Bdi canh
Tam anh hudng

o RBTV dudc khai bao thbng qua ngébn ngu
dinh nghia va thao tac dir li€u va dudc ho
trg bdi hgt csdl.

Ménh dé check, arssertion, triger

o RBTV dudc kiém tra va xu ly bdi hqgt csdl.
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N&i dung cua RBTV

o Pudgc phat biéu )
Ngén ngif tu nhién: Dan gian dé hiéu
Ngén ngi hinh thirc: khoé hiéu
o Dai s6 quan hé, phép tinh quan hé, ma gia
o Biéu thic toan hoc
o Vidu:
RBTV5:
o MOi nhan vién cé mdt ma s ding dé phan biét véi nhitng
nhan vién khac
V1,1, € NHAN _VlEN('[1 =1, =>t.MaNV = '[2.|\/|aNV)
RBTV6:
o Mdi nhan vién lam viéc trong modt phong ban

NHAN _VIEN|[MaPhong|e PHONG _ BAN[MaPhong]

RBTV7:
o MOi phong phai cé it nhat mot nhan vién
Vs e PHONG _ BAN (3t e NHAN _VIEN (t.MaPhong = s.MaPhong))
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Bdi canh clla RBTV

o La nhi‘fng quan hé ma RBTV c6 hiéu
luc: MOt hoac nhiéu quan hé
o Vi du

RBTV5 c6 boi canh la quan hé
NHAN VIEN

RBTV6, RBTV7 c6 bdi canh la quan hé
NHAN_ VIEN, PHONG_ BAN
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Tam anh huwéng

o RBTV ¢6 thé bj vi pham khi thuc
hién cac thao tac cap nhat trén boi
canh: Thém, xda, sUa

o Bang tAm anh hudng dung dé xac
dinh thdi diém can kiém tra RBTV
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Xay dwng bang tam anh hwéng cho
tirng RBTV

o N&i dung moi 6
+: Can phai kiém tra RBTV
- : Khéng cén phai kiém tra RBTV

Tén RBTV | Thém Xoa Sua

Quan hé 1 + + -

/ Quan hé k + - -

Cac quan hé
bOi canh
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Vi du

RBTV5 Thém | Xoda

NHAN_VIEN + -

RBTV6 Thém | Xbéa

NHAN_VIEN + -

PHONG BAN | - +

RBTV/ Thém | Xoéa

NHAN_VIEN - -

PHONG BAN | + _

Bar glang - CsDL va Phan mem
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Xay dwng bang tam anh huéng tong
hop

o Xay dung trén cd sé bang tam anh hudng
cua cac RBTV

o D& xac dinh thdi diém kiém tra RBTV khi
Mot thao tac cap nhat trén quan hé nao
dé dudc thuc hién

Tén RBTV 1 Tén RBTV r

T X S X S
Quan hé1l | + + . . +
Quan hén | - - + + +

11/3/2008
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Vi du

o Xay dung bang tam anh hudng cho
cac rang budc toan ven RBTV1...,
RBTV7 cho lugc do0 CSDL quan hé
siéu thi M ?
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Phan loai RBTV

o Dua trén yéu t6 bdi canh cua RBTV
RBTV c6 bdi canh la mdt quan hé/RBTV trén
thuoc tinh

o RBTV mién gia tri
o RBTV lién thudc tinh
o RBTV lién b0

RBTV c6 bdi canh la nhiéu quan hé&/RBTV trén
guan hé

o RBTV tham chi€u

o RBTV thudc tinh tdng hadp
o RBTV lién thudc tinh

o RBTV lién bd
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3.2. Rang budc toan ven trén thudbc tinh

a.Rang budc toan ven vé mién gia tri cua
Mot thuoc tinh
RBTV dac ta tap gia tri c6 thé két hgp vdi mot
thuOc tinh.
Vi du: quan hé NHAN_VIEN

o RBTVS8: Tudi cla nhan vién trong cong ty phai
I6n hdn 18 va nho han 65.

RBTVS T X S

vt e NHAN _VIEN (18 < t.Tuoi < 65)
NHAN_VIEN + - +
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b. RBTV lién thudc tinh

o RBTV c6 lién quan tdi nhiéu thubc tinh cua mot quan hé.
Thong thudng doé la cac phu thudc tinh toan, hoac moét suy
dién tU gia tri cua mot hay nhiéu thudc tinh trong cung mot
bo gia tri.

o Vidu

Quan hé NHAN_VIEN

RBTV9: Néu nhan vién cé gidi tinh l1a n{f tudi clia nhan vién trong
cong ty phai I6n han 18 va nhd han 55.

vt e NHAN _VIEN (18 < t.Tuoi < 55(tGioiTinh = Nu))

RBTV9 T X S

NHAN_VIEN + - +

11/3/2008
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c. RBTV lién b, lien thubc tinh

o RBTV c6 lién quan t3i nhiéu bd va c6 thé
t0i nhiéu thudc tinh cua (cac) bo gia tri
trong mot quan hé.

o Vi du: RBTV5
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3.3. Rang budc toan ven trén quan hé

a. RBTV tham chiéu/RBTV vé phu thuoc ton
tai (phu thudc vé khéa ngoai)

BO gia tri cua quan hé nay dudc thém vao mot
cach hdp I€ néu ton tai mot ban ghi tucng Ung
trong mot quan hé khac.
Pam bdo rang gia tri xudt hién trong mot quan
hé doi v8i mot tap cac thuoc tinh da cho cling
xuat hién doi véi mot tap cac thudc tinh nhat
dinh trong mot quan hé khac.
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a. Rang budc toan ven vé phu thudc
ton tai (phu thubc vé khda ngoai)

o Vi du:

RBTV1 : MOi bo cua CHI_TIET DON_ HANG
phai c6 mot don hang véi MaDDH tudng U'ng
VteCHI _TIET _DON _HANG(3u e DON _HANG(t.MaDDH =u.MaDDH))

RVTV4 T X S

CHI _TIET DON_HANG | + _ _

DON_HANG _ + _
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Vi du

o RBTV2 : Moi bd cua
CHI_TIET DON_HANG phai c6
MaHang thu6c vé danh muc hang
trong quan hé MAT_ HANG

o Biéu dién hinh thlc ? Bang xac dinh
tam anh hudng?
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b. Rang budc toan ven téng hop
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o Khi c6 su hién dién cua 1 thudc tinh mang tinh
chat tong hop (tuc la gia tri cua thudc tinh c6 thé
dudc tinh toan tu gia tri cua cac thudc tinh khac
trén mot hay nhiéu b0 gia tri cua cac quan hé
trong CSDL)

o Vidu:

DON_DAT_HANG(MaDDH, NgayLap, TenKH,
TongGT)

CHI_TIET _DON_HANG(MaDDH, TenSanPham,
SoLuong, Giatri).

RBTV4: TOng cac trj gia cla cac mat hang trong
CHI_TIET_DON_HANG c6 cung MaDDH phai bang
TongGT ghi trong DON_DAT_HANG .
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vt e DON _DAT _HANG(tTongGT = > uGiaTri(u e CHI _TIET _DON _HANG Au.MaDDH =t.MaDDH))

RVTV4 T X S

CHI_TIET_DON_HANG | + | + | +

DON_DAT HANG + | - | +

Bai giang - CSDL va Phan mém
11/3/2008 ’ng dung 83



11/3/2008

c. RBTV lién thubc tinh

o MOi quan hé gilta cac thudc tinh trong
nhiéu lugc d6 quan hé

o Vi du

Quan hé:

o NHAN_VIEN (TenNV, Luong, NgaySinh
TenPhong)

o PHONG_ BAN(TenPhong, MaPhong,
NguoiQuanLy, NgayNhanChuc)
RBTV 10:
o Ngay nhan chulc cua trudng phong phai 16n
hon ngay sinh

o Biéu dién hinh thirc. Bang xac dinh tam anh
hudng?
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d.Rang budc toan ven lien bd

o MOi quan hé gilta cac bd trén nhiéu
ludc d6 quan hé
o Vi du
Quan hé NHAN_VIEN, PHONG_BAN

RBTV11:
o Luong cua nhan vién khong dugc cao haon
lUong truéng phong
o Bi€u dién hinh th(c? Bang xac dinh tdm
anh hudng?
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Chi muc
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o Functional dependency : Phu thuoc
ham

o Functional determinant: Xac dinh
ham

o Normal Form: Dang chuan
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Phu luc

o Thudt toan tim phu t8i thiéu cla
mot tap phu thudc ham

Thuat toan 4.2 (128, Nguyén ly cua cac
hé csdl)
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