M6 hinh dir lieu quan hé -
Ly thuyeét thiet ke CSDL

Phan 2:
Chuan hda va cac Dang chuan



Muc dich

Giup nam duoc cac khai niém va van dé:
Cac dang chuén (Normal Forms): INF, 2NF,
3NF, BCNF

Bao dong (Closure)
Giai thuat tim tat c4 c4c khoa

Ta1 sao va lam thé nao dé chuan hoa
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Cac nOi dung chinh

Cac dang chuan

Bao dong

Thuat toan tim toan bo cac khoa
Tép phu thudc ham t6i thiéu
Cac phuong phap chuan hoa
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1. Chuan héa va cac dang chuan

Pinh nghia cac dang chuan

o Dang chuan 1 (INF - First NF)

o Dang chuan 2 (2NF - Second NF)

o Dang chuan 3 (3NF - Third NF)

o Dang chuan Boyce-Codd (BCNF - Boyce-Codd NF)
Cac phuong phap chuan hoa

o Phep tach (Decomposition)

o Phép ghéep (Composition)
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1. Dang chuan 1 (1NF)

Dinh nghia:

0 Gia tri nguyén t6 (Atomic Value): La gia tri ma
khong thé b1 chia nho hon dugc nira
Mot thu@c tinh 14 nguyén to nef:u mién gia tri ctia no 1a
nguyén t6. Thudc tinh nguyén t6 cling con dugc goi la
thuogc tinh don.

o Dang chuan 1: mét LBDQH R la & dang chuan 1 néu,
nhu mo1 thudc tinh cua ndé déu nhan gia tr1 nguyén to.
Luwu ¥: sau nay mic dinh ta coi cac LDQH déu da

& dang chuan 1.
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1. Dang chuan 2 (2NF)

Pinh nghia: mot LDQH R 1a ¢ dang chuan 2 néu
no thoa man 2 di€u kién:
o R d3 ¢ dang chuan 1

a0 Mot thudc tinh khong khoa cua R déu phu thuoc ham
day du vao khoa cua R

Vdl: cho QH R(A,B,C,D) vé1 tap cac PTH F:
AB - C; B 2 D;
Hoéi R ¢6 & dang chuan 2 khong?
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1. Dang chuan 2

Vd2: cho QH R(A,B,C,D) vé1 tap cac PTH F:
A->B;B>C;C—->D;
Hoéi R ¢6 & dang chuan 2 khong?

Vd3: QH Student(ID, Name, Class, Dept, Subject,
Mark) véi cac PTH F:

ID = Name,Class;
Class = Dept;
ID, Subject = Mark

Hoi Student c6 & dang chuan 2 khong?
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1. Dang chuan 3 (3NF)

DPinh nghia: ¢6 2 cach tuong duong dé d/n dang
chuan 3:
o Cach thi nhat: 1 QH R 1a ¢ dang chuan 3 néu thoa
man:
R da ¢ dang chuan 2

Moi thudc tinh khong khoa ciua R déu phu thudc ham
truc tiép vao khoa
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1. Dang chuan 3

Dinh nghia:
o Cach thi hai: 1 QH R 14 ¢ dang chuan 3 néu thoa
man:
R di ¢ dang chuan 1
V61 moi PTH ¢6 dang X2 A thude R (vo1 X 1a mot tap
cac thudc tinh, con A 1a mot thudc tinh) thi Hoac X 1a
mot siéu khoa, hoac A la thudc tinh khoa.
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1. Dang chuan 3

Vd2: Xét QH R(A,B,C,D) voi tap cac PTH F:
A->B;B->C;C->D;
Hoi R ¢6 ¢ dang chuan 2, chuan 3 khong?

Vd4: Xét QH R(A,B,C,D) véi1 tap cac PTH F:

AB > C; CD - A;
Hoéi R c6 & dang chuan 2, chuan 3 khong?
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1. Dang chuan Boyce-Codd

(BCNF)
Pinh nghia: mét LD QH R 13 ¢ dang chuan BC
néu n6 thoa man:
1. R d3 ¢ dang chuan 1,

2. V61 mo1 PTH c6 dang X2 A in R (v61 X 1a mot tap
thudc tinh, va A 1a mdét thudc tinh) thi X 1a si€u khoa.
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1. Dang chuan Boyce-Codd

Vd4: Xét QH R(A,B,C,D) vo1 tap cac PTH F:
AB > C; CD =2 A;
Hoi R ¢6 ¢ dang chuan 3, chuan BC khong?

Vd5: xét QH R(A,B,C,D) véi cac PTH F:

AB - C; AB - D;
Hoéi R ¢6 & dang chuan BC khong?
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'So sanh giira cac dang chuan

INF

2NF
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2. Bao dong (Closure)

Dinh nghia: cho QH R vo1tap PTH F, va tap
thudc tinh XcR. Ta go1 bao dong cua X (ky hi¢u
X*) dugc dinh nghia nhu sau:

X*={B|X > B eF}

Vd: cho R(A,B,C,D), véi cac PTH F:
A—->B: BC—>AD:;
X=(A) thi  X*=(A,B)
X=(AC) thi  X*=(A,B,C,D)
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2. Bao dong — Thuat toan tim bao
dong

o Pau vao: R(A1,A2,...An) véi tap PTH F; XcR

o Pau ra; X+

5 Giai thuat:

Budce 1: X* := X;
Budc 2: While (3 YA € F so that (YcX*and Ag X*)
X =X"UA

Budc 3: return X

15/33



2. Bao dong - rng dung

= G1ap tim khoa trong quan he, bo1 vi KY = R
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3. Giai thuat tim tat ca cac khoa

cua lwoc dé quan hé
Mt tinh chat ciia khéa: cho LDQH R véi tap
cac PTH F. Ta go1 A, A tuong tng la cac hop
(unions) cua cac thudc tinh thudc vé trai va vé
phai cua cac PTH trong F. Chung ta c6 thé gia st
rang R=A, UA. Néu K 1a mot khoa ctia R thi né
luon thoa man:

AL Ar
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3. Giai thuat tim tat ca cac khoa
cua lwoc dé quan hé

Vd: R(A,B,C,D,E), vo1 F:
A->B: BC>AD:CD->E;

Tacd: A =(ABCD); A,=(ABDE)
AN\A; =C;
Ta tim duoc 2 khoa cua R 1a:
K1=AC;
K2=BC;
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3. Giai thuat tim tat ca cac khoa
cua lwoc dé quan hé

Pau vao: QH o Budce 3: While (K*#R) {
R(A1,A2,...An) vO1 tap cac LAy ra mot thudc
PTH F; tinh Ai tir X
Pau ra: Tat ca cac khoa cua K:=KUAI;
R ¥
Giai thuat: Ta s& c6 thém mot khoa K &
0 Buée 1: Tinh A, va A, cua day;
R. o Lip lai Budc 3 cho dén khi
0 Bude 2: K = A\ Ag; Xi= da lay hét cac truong hop
AL N AR
Neéu (K*=R) thi K la khoa
duy nhat;
Return K;

Else
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Bal tap

Tim tat ca cac khoa cia Lo1 giai:
LDQH: A, = ABCD; A, = CDAEF

R (A,B,C,D,E.F) véi cac PTH F: > A\A, =B; A, nA, = ACD
AB->C; B+=B#R
BC->D:; (BA)+=BACDEF=R 9 K,= AB
BD>AE; (BC)+=BCDAEF=R = K,=BC
ACF; (BD)+=BDAECF=R = K,=BD

Két luan: Lugc d6 R ¢6 3 khoa
K., K, va K; nhu trén

20/33



4. Tap PTH co sé& toi thiéu

(Minimal Basis)

Tap PTH co so (Basis): cho QH R véi1 tap cac PTH F.

Mot tap PTH bat ky ma twong duong véi F thi dugc goi

la mot co so cua F.

Tap co sé toi thieu (Minimal basis /canonical set): 1a mot

tap PTH thoa mén 3 diéu kién:

0 Vé phai cua tat ca cac PTH chi c6 mot thudc tinh.

o Néu loai bo di bat ky PTH nao, thi cac PTH con lai khong du la
co so cua F (khong ¢6 PTH du thura).

o Véi moi PTH, néu loai bo di bat ky thudc tinh nao khoi vé trai
cua PTH do, thi cac PTH con lai khong du la co s& cua F (khong
chira PTH b0 phan)
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Cho LBQH R(A,B,C,D,E,F)
voi tap F:

AB—->CD: C->EF;
BC->DE:; E=2>F;

Hay tim co s¢ to1 thi€u cua F?

Giai: St dyng tinh chat tach ta
CO.

1. AB>C; 5.BC->D;
2.AB->D; 6.BC->E;
3.C2>E; 7.E-F;

4. CoF;

Vi du

Do 3., nén PTH 6. bi loai ra.
Do 3. va 7., nén 4. b1 loai ra.
Do 1.va 5., nén 2. b1 loai ra.

Cudi cung, ta co tap co so toi
thi€u cua F 1a:

1. AB->C;

2. BC-2>D;

3. C~2>E;
4. E->F;

22/33



4. Tap PTH co sé& toi thiéu

Giai thuat tim tap co sé toi thiéu:

o Pau vao : QH R véi tap PTHF.

o Pau ra: tip PTH co so t6i thiéu ctia F

0 Gidi thuat;
Buére 0: Loai bo cac PTH tam thuong (X=>Y ma YcX).
Bwdc 1: V61 mo61 PTH c6 vé phai nhiéu hon 1 thudc tinh, thi

chuyén n6 thanh cac PTH c¢6 vé phai c6 1 thudc tinh theo tinh
chat tach.

Bwdc 2: Loai bo cac PTH du thura tir Buoc 1.
Budc 3: Loai bo cac PTH bd phan tor Budc 2.
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5. Cac phwong phap chuan hoéa
(Normalization Mehods)

C6 2 cach tiép can trai ngugc nhau:
o Tach (Decomposmon) tach mot luge dd 1on thanh cac

lwgc d6 con nhd hon & dang chuan mong muon
(thuong 1a dang chuan 3).

0 Ghep (Composition): Tt cac thude tinh don 1€, ta xay
dung cac lugc do quan hé ¢ dang chuan 3.
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'5. Chuan hoa- Phwong phap tach

R Ry
Loai bo cac R,
PTH bd
phan R,
INF 2NF

Loai bd cac
PTH bac cau

U

A
N

3NF
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5. Chuan hoa- Phwong phap tach

Giai thuat: Tu X2 A, ta tach thanh 2 QH
o Pau vao: QH R voi tap cac R1vaR2 SaO_ChO' _
PTH F ma chua ¢ dang chuan R1I=XA; R2=R\A;
3. - Bwée 2: Lap lai bude 1 cho
o Pau ra: mot phép tach R sao, moi lugce d6 con ma chua &
cho bao toan F, n6i khong mat dang chuén 3.
thong tin, va mo1 LD con déu
0 dang chuan 3. Luuy1: diéu kién “khong ton
o Giai thuat: tai Y#X sao cho Y>A”
- Budre 1: Véi mdi PTH bo nhdm dam bao rapg khong
phén hay bac cau ctia mot c6 PTH nao b1 méat trong
thudc tinh khong khoa A vao qua trinh tach.
khoa K cta R, ta co thé tim Luu y 2: Cac LD ma c6 chung
dugc mot tap cac thudc tinh khoa c6 thé lai dugc ghép
X#K sao cho X>A laPTH lai thanh mot luge d6 vér
day du hay truc tiép va khong khoa chung d6, va hop céc

ton tai YZX ma Y2A. thudc tinh cua cac luoc do.

26/33



Vi du

QH Student(ID, name, class, dept, subject, mark) voi
tap cac PTH F:

ID->name;
ID->class;
class—>dept;
ID,subject—>mark;

QH nay d3 ¢ dang chuan 3 chua?
Neéu chua, hay tach nd thanh cac luge dd con ¢ dang chuan 3?
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Vi

du (tiép)

Gaazr:

Q
Q

Trude tién tim khoa cua QH K=(ID,subject).
Do d6 cac thudc tinh khong khoa gom (name, class, dept,
mark)

Do name PTH b6 phéan vao K, ta tim thay ID->name la
PTH day du. Tu day, ta chia QH thanh 2 QH: S1(1D,name)
va 82(ID class, dept, subject, mark). S1 da & dang chun 3,
nhung S2 thi chua.

Tuong tu trén, S2 c6 thé dugc chia thanh cac QH sau:
S3(ID,class); S4(class, dept); S5(1D,subject,mark);

Sauy khi doi lai tén cac QH, ré1 gdp cac QH c6 chung khoa,
cuo1 cung ta co cac QH sau:

S1(1D,name,class); S2(class, dept); S3(1D,subject,mark);
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5. Chuan hoa — Phwong phap
ghep

Giai thuat:

o Pau vao: mot QH R chua ¢ dang chuén 3, véi tap cac PTH
F.

o Pau ra: phep tach R ma bao toan cac PTH, noi khong mat,
va cac luge do con déu ¢ dang chuan 3.

0 Gidi thuat:

Tim tap co so t6i thiéu cua F. Sau d6 danh thir ty cac PTH tir
1 dén n.

V01 mdi PTH thiri X = A, i=1..n, ta tao mét QH véi luge dd
= (XA).

Neu chua ¢ luge d6 nao trong sO duoc tao ra ¢ budc 2 chira

siéu khoa ctia R, thi bo sung thém mot luge d6 1a khoa cia R.
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Vi du

QH Student(ID, name, class, dept, subject, mark) voi
tap cac PTH F:

ID->name;
ID->class;
class—>dept;
ID,subject->mark;

QH nay d3 ¢ dang chuan 3 chua?
Neéu chua, hay tach nd thanh cac luge dd con ¢ dang chuan 3?
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Vi du (tiép)

Giai:

o Tim co s t6i thiéu: F di 1a co s t6i thicu.

o Tu 4 PTH cua F, ghép la1 ta s€ co 4 quan hé:
S1(1D,name); S2(1D,class);

S3(class, dept); S4(1D,subject,mark);

o Do S1va S2 c6 chung khéa 1D, nén co thé ghép ching lai
thanh mot quan hé mai: S1(1D,name,class). Cudi cung, ta
cO 3 quan hé:

S1(1D,name,class);
S2(class, dept);
S3(1D,subject,mark);
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Vi du (tiép)

S1: Student S3:. Examination
1D Name Class 1D Subject Mark
E1-001 | Nguyen Van A El E1-001 | Electronic Circuit 8
E1-002 Tran Thi B El - :
E1-001 | Digital Technique 7
E2-001 Nguyen Hong C | E2 . :
100l | Tran Thi B - E1-002 | Digital Technique 9
i ran Nt E1-002 | Electronic Circuit 8
IT1-002 |LeVanD IT1
E2-001 | Digital Technique 6
S2: Class .
Class Department IT1-001 | Electronic Circuit 10
El Electronics IT1-002 | Digital Technique 8
E2 Electronics
IT1 IT
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Thank you!




