M6 hinh dir lieu quan hé -
Ly thuyét thiet ké CSDL

Phan 1:
Cé4c bat thuong trong quan hé va
Phu thudc ham



Muc dich

Nam duoc cic van dé va khai niém
Cac bat thuong trong mot quan hé (Anomalies)
Phu thu¢c ham (Functional Dependencies)

Su tach luoc dd quan h¢ (Decomposition)
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Cac nOi dung chinh

Gi6i thidu vé cac bat thuong trong mot quan hé
Cac phu thuoc ham

Cac nguyén nhan gy ra cac bat thuong

Phép tach luge d6 QH
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1. C4c bat thwdrng trong quan hé

Hay quan sat bang Student

ID Name Class | Department Subject Mark
1 | E1-001 |NguyenVanA |E1 Electronics | Electronic Circuit 8
2 |E1-001 | NguyenVanA |E1 Electronics | Digital Technique 7
3 |E1-002 |TranThiB El Electronics | Digital Technique 9
4 |E1-002 |TranThiB El Electronics | Electronic Circuit 8
> |E2-001 | NguyenHoC |E2 Electronics | Digital Technique 6
6 11T1-001 | TranThi B IT1 IT Electronic Circuit 10
7 |1T1-002 |LeVanD IT1 IT Digital Technique 8
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1. C4c bat thwdrng trong quan hé

Tir bang trén c6 thé nhan thay mot so bat thuong:

Du thira (Redundancy): gia tri ctia mot s6 thanh phan trong cac bo
bi lap lai khéng can thiét nhu : Name, Class, Department

Biat thwong khi cip nhat (Update Anomalie): xuat hién khi cép
nhat gia tri cho mot bd hién co, vi thuc té thuc hién cua thao tac cé
vé phtrc tap hon rat nhiéu so véi logic cua thao tac do.

Bat thwong khi bo sung (Insertion Anomalie): xuat hién khi bo
sung thém mot bd mai.

Bt thwong khi xéa (Deletion Anomalie): xuat hién khi x6a mot
b0 hién co trong quan heé.
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1. C4c bat thwdrng trong quan hé

Hau qua cua cac bat thuong trén

Su khong nhat quan dit liéu co nguy co rat cao
Ton chd luu trit do du thira
Cac thao tac co ban trén CSDL khong hi¢u qua
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1. C4c bat thwdrng trong quan hé
Vay nguyén nhan cta cac bat thuong nay 1a gi?

= Khai niém Phu thudc ham c6 thé giup ching ta
hi€u nguyén nhan, cing nhu giup tim ra giai phap
cho van de¢ trén.
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2. Phu thugoc ham

Dinh nghia

Y nghia cia PTH

Hé tién dé Amstrong
Mot s6 loai PTH dic biét
Khoa va thudc tinh khoa
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2. Phu thugoc ham

Pinh nghia vé PTH (Functional Dependency)

o Cho luge @6 quan hé R(AL,A,,...A,), VA A = A;JUAU ...
A, va 2 tap cac thude tinh X va 'Y < A. Chlng ta noi
rang:

X =2 Y (X xac dinh ham Y, hay Y phu thudoc ham vao
X), néu V thé hién r ciia R, thi khong ton tai 2 bo t,, t,,
sao cho t,[X]=t,[X] va t,[Y] = t,[ Y]

0 X duoc goi la Quyét dinh (determinant) ctia PTH.
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2. Phu thudc ham — vi du

o Mot s6 PTH tir bang Student:
= |ID - Name,
= ID - Class;
= Class = Department;
= [D,Subject = Mark
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2. Phu thudc ham — Y nghia

Y nghia ctia mot PTH X = Y trong lugc do R: V

thé hién r cta R thi:

o Hoic khong c6 bat ky 2 bo t,, t, ndo, sao cho
4IX] :t2’ [X]

0 Hodc néu ton tai 2 b t;, t, ma t,[X]=t,[X], thi
LLY]=tLY]

Trong ca hai truong hop, V b t, vol méir g1a t’ri cua t[X]
thi chi c6 mot gié} tr1 cua t[Y], do d6 néu biét trude gia
tr1 t[ X], thi co thé xac dinh gi4 tr1 t[Y].
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2. Phu thudc ham — Y nghia

Y nghia cta PTHX = Y:
o Thé thi PTH dén tir dau?

N6 xuat phat cac quy tac nghiép vu (hay logic nghiép
vu) clia co s& dit liéu. Cac quy tic nghiép vu nay sé quy
dinh cac phu thudc gitra cac thudc tinh, va tir do s€ tao ra
cac phu thudc ham.
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2. Phu thudc ham — Y nghia

Vi du: mot sd quy tac nghi¢p vu trong lugc do
Student:
o rl: Moi sinh vién c¢6 mot ID duy nhat.
o r2: Moi sinh vién chi c¢6 duy nhat 1 tén va chi thudc vé
mot 16p.
Turl var2, ta co cac PTH sau:
ID - Name; ID - Class
0 r3: Véi mdi mén hoc, mdi sinh vién chi thi mot 1an
Twr 13, ta c6 PTH: (ID, Subject) = Mark;
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2. Phu thugoc ham

Hé tién dé Amstrong
o Tinh phan xa: V'Y < X thi X 2 Y (PTH tam thuong)

o Tinh ting trudong: V X, Y, Z, néu X > Y thi XZ 2> YZ (XZ
=XuUZ)

0 Tinhbaccau: VX, Y,Z,nfuX>YvaY>ZthiX>7Z
Cac h¢ qua:

a0 Tinhhop:néuX>YvaX>ZthiX>YZ

0 Tinhtach: néu X > YvaZcYthiX > Z

o Tinh tya bac cau: néu X > YVaYW > Zthi XW > Z
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2. Phu thugoc ham

Mot s6 loai PTH dic biét

o PTH b§ phin va PTH day di: X 2 Y duoc goi 1a
PTH b6 phian néu 3X° < X sao cho X* - Y. Trai lai,
néu khong ton ta1 X’ nhu trén thi PTH nay la day du.

o PTH béc cau va PTH truec tiép: X = Y duoc goi 1a
PTH bic cau (hay gian tiép) néu 3 Z & XY sao cho
X=> ZvaZ > Y. Trai lai, néu khong ton tai Z nhu trén
thi PTH nay la trwe tiép.
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2. Phu thugoc ham

Khoa va thudc tinh khoa

o Khoéa: Cho 1 luge d6 R. Mot hay mot tap thude tinh
K ctua R dugc go1 la Khoa cua R néu n6 thdoa man 2
diéu kién:

K=2>R
K > R la mot PTH day du

o Siéu khoa (SuperKey): K dugc goi la si€u khoa cua
R néu no6 chira it nhat mot khoa cua R.

2 Thudc tinh khoa (Prlme attribute): 1 thudc tinh A la
thudc tinh khéa néu nd thuoc mot khoa bat ky. Trai
lai, thi né 14 thugc tinh khong khoéa (hay thudc tinh
mo ta)
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2. Phu thugoc ham

Khoa va thuoc tinh khoa

0 M6t sb thudc tinh ctia Khoa
Mot luo’q do quan h¢ luon co it nhat mét khoa, va thuong
la c6 nhiéu khoa.
Gia tri cia moi bd trén khoa/siéu khoa 1a duy nhat. Po 1a
vi sao nd dugc go1 1a Khoa.
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3. Nguyén nhan gay ra cac bat

thwong

1D Name Class | Department Subject Mark
1 | E1-001 |NguyenVanA |E1 Electronics | Electronic Circuit 8
2 |E1-001 |NguyenVanA |E1 Electronics | Digital Technique 7
3 |E1-002 |TranThiB El Electronics | Digital Technique 9
4 |E1-002 |[TranThiB El Electronics | Electronic Circuit 8
5 |E2-001 |NguyenHoC |E2 Electronics | Digital Technique 6
6 |IT1-001 | TranThiB IT1 IT Electronic Circuit 10
7 |I1T1-002 (LeVanD IT1 IT Digital Technique 8
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3. Nguyén nhan gay ra cac bat
thwong

Khoa cua quan hé Student:

K = (ID, Subject)

Nhan xét: cac thudc tinh du thura 1a cac thudc tinh
phu thudc ham bd phan hoac bac cau vao Khéa, vi
nhu:

o (ID, Subject) = Name; PTH b phan vi ID - Name

o (1D, Subject) = Department; PTH bac cau vi

(ID, Subject) = Class va Class - Department
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3. Nguyén nhan gay ra cac bat
thwong

La su ton ta1 cua cac phu thudc bd phan hoac bac
cau vao khoa

Giai phap: Can loai bd cac loai PTH nay trong
quan h¢, nhung lam thé nao?
= Phép tach luwoc do!
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4. Phep tach

Dinh nghia: cho mot LDQH R. Mot phép R 1a su
thay thé né bang cac LD con (sub-schema) R,, R,,
..., R,sao cho R = R,UR, U...UR.. Ky hi¢u phép
tach la: p(R) = (R,R,, ..., R}) (p called rho)

Mot so tinh chat muon co cua phép tach:

o Tach ndi khong mat thong tin (Loseless-join
decomposition)

0 Bao toan cac PTH (Preservation of FDs)
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4. Phep tach

Tach noi khong mat théng tin: gia st cho p = (R,R,, ..., R)
la 1 phéep tach R. p duoc goi 1a tach noi khong mat thong tin
néu no thoa man:
V thé hién r cua R thi biéu thirc sau luon thoa méan: :
[ = Ilgy(r) PIIg,(r) PI... A TIg,(r)

Bao toan cac PTH: cho LD R v&1 tap cac PTH F. Phép tach p
= (Ry,R,, ..., R, duoc goi 1a bao toan PTH néu no6 thdéa man:

F=TI4(F) UTlg,(F) U ... U Tl (F)

Voillg(F) ={X 2> Y | X 2> Yand XY cR;}
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Vi du: tach bang Student thanh 3

bang S1, S2 va S3

S1 S3
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 Ho C E2 . :
100l |Tran Thi B - E1-002 | Digital Technique 9
] ran 'n E1-002 | Electronic Circuit 8
IT1-002 Le Van D IT1
E2-001 | Digital Technique 6
S2 —
Class Department IT1-001 | Electronic Circuit 10
E1l Electronics IT1-002 | Digital Technique 8
E2 Electronics
IT1 IT
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4. Phep tach

Mot phép tach tot can phai::
o Loai bo tat ca cac bat thuong

o Luu gitr dugce cac tinh chat mong muon

Lam thé nao dat duoc?

=> Qua trinh chuan hda va cac dang chuan
(Normalization and Normal Forms)
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Tom tat

Cac bat thuong trong lugc d6 quan hé

Phu thudc ham va nguyén nhan ciia cac bat
thuong

Phép tach va cac tinh chat ctia nd
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Thank you!




