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TOng quan vé thiét k&€ CSDLQH

e Van dé cua mot sé do quan hé dudgc thiét
ké chua tot:
Gia sU ta can mot cd sé dir lieu Iuu trir thong tin

vé cac hang cung Ung. S d6 quan hé dudc thiét

ké trong do tat ca cac thudc tinh can thiét dugc

luUu trong dung 1 quan hé:
Suppliers(sid, sname, city, numofemps, product, quantity)

sid sname City NOE | product | qguantity
ST Smith | London 100 Screw 50
ST Smith | London 100 Nut 100
S2 J&J Paris 124 Screw /8
S3 Blake Tokyo /5 Bolt 100




Cac van dé doi véi CSDL VD

Du thua dir liéu: Hang nao cung ung nhieu hon 1
mat hang thi théng tin_cda hdng d6 sé bi lap lai
trong bang (VD S1), mat hang dudc cung U’ng bgi
nhiéu hang cling bi Iap lai (VD Screw)

Di thuong dir liéu khi thém: Néu co mot hang
chua cung cap. mat hang nao, vay gia tri cho thudc
tinh product va quantity trong bo AT liéu mdi dugc
thém vao sé khong dugc xac dinh

Di thuong dir liéu khi_xo6a: Néu mot hang chi
cung cap 1 mat han . Néu ta mudn xoda thong tin
vé su cung cap nay thi ta s€ mat thong tin vé hang
cung cap

Di thuong dir liéu khi sua doi: Do thgng, tin b
l3p lai nén viéc sUra d’0| 1 b d{ liéu co the an dén
viec khong nhat quan trong dir liéu vé mot hang
néu sc sét khong sura doi trén toan bd cac bd gia
tri lién quan dén hang do 4



Pé xuat giai phap

e Néu sd dO trén dudc thay thé bang
2 sO do quan hé
-Supp(sid, sname, city, numofemps)
-Supply(sid, product, guantity)
thi tat ca cac van dé néu G trén sé
dudc loai bo. Tuy nhién, khi tim
kiEm di lieu thi phai két noi 2 bang
chu khong chi la chon va chiéu trén
1 bang nhu & cach thiét ké trudc.



Muc dich cla chuan hod

e Xac dinh dugc 1 tap cac lugc do quan hg,
cho phép tim kiém thong tin mot cach dé
dang, dong thgi tranh dugdc du thua dO
lieu.

e HUudNng tiép can:

- Mot trong nerng ky thuat dugc s dung la Tach
cac lugc do quan hé c6 van dé thanh nhu’ng luoc
d6 quan hé chudn hdn. Phu thudéc ham
(functional dependencies) dugc su’ dung dé nhan

blet cac ludc dd chua chudn va dé xudt hudng
cai tién.




Phu thuoc ham

e Dinh nghia:

- Cho R(U) la mét s d6 quan hé vdi U la tap
thudc tinh {A,, A,,...,A,}. X, Y la tap con khong
rong cua U.

- No6i X xac dinh ham Y, hay Y la phu thuéc ham
vao X (viét: X =2 Y) néu v3i mot quan hé r xac
dinh trén R(U) va vdi 2 bo bat ky t;, t, thudc r
ma t,[X] = t,[X] thi t,[Y] = t,[Y]

e Ban chat, néu 2 bd gibng nhau vé gia tri
cua cac thuoc tinh X thi cling giong nhau vé
gia tri cua cac thudc tinh Y.

e Phu thudéc ham la mot trerng hap cua rang

budc toan ven, tdng quat héa khai niém

<hoda. ’




Vi du

e Vidul: AB>C

A|B | C|D
al bl cl|dl
al bl|cl|d2
al b2 c2|dl
a2 bl c3|dl

e Vi du 2: trong cd sd di liéu mau dung trong
chuong 3, ta co bang S, v8i moi gia tri cua sid
déu ton tai mot gia tri tuong *'ng cho sname,
city va status. Do d0, co sid = sname, sid >
city, sid = status
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Hé tien dé Amstrong doi va3i phu thudoc ham

Cho
- R(U) la 1 sa d6 quan hé&, U la tap cac thudc tinh.
-X,Y,Z,W c U
- Ky hiéu: XY = X UY
e Phan xa (reflexivity)
NEu Y < X thi XY
e Tang truéng (augmentation)
NéEu X—Y thi XZ->YZ
e Bac cau (transitivity)
NEu X—Y, Y>Z thi X—»Z



Hé qua cua hé tién dé Amstrong

e Luat hap (union)
Neu X—Y, X—>Z thi X>YZ.

e Luat tua bac cau (pseudo-transitivity)
NEu X—>Y, WY—>Z thi XW->Z.

e Luat tach (decomposition)
Néu X—Y, Z c Y thi X»Z
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Vi du

e Vidu 1:

Cho tap phu thuoc ham {AB->C, C>A}
Ching minh: BC = ABC

C-2>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 thudéc ham F = {AB>E, AG~>], BE->I,
E>G, GISH)

Chdng minh: AB - GH
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Bao dong cua mot tap phu thudc ham

e Dinh nghia:
— Cho F la moét tap phu thudéc ham. Bao dong cua
F ky hiéu la F* la tap I6n nhat chla cac phu
thudéc ham cé thé dudc suy ra tUr cac phu thudc
ham trong F.
e D3c diém cua bao ddng clia mot tap pth:
— C6 thé rat I6n
— Chi phi rat ton kém cho viéc tim kiém
e Van dé dat ra: Kiém tra xem mot pth cé dugc suy
dién tu mot tap pth co san khong => su dung bao
dong cua mot tap thudc tinh doi vdi tap pth
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Bao dong cua mot tap cac thuoc tinh
d6i véi mot tap cac pth

e Dinh nghia:
- Cho mot s6 do quan hé R(U), F la mot tap
pth trén U. X la tap con cua U. Bao donclg cua
tap thuoc tinh X doi vai tap F, ky hiéu la X*;
(X1), la tap tat ca cac thuoc t|nh dugc xac
dinh ham bdi X thong qua tap F

Xt={A e U] X—>AeF+}
e C6 thé thdy, dinh nghia vé bao déng cla

mot tap thuoc tinh dua trén bao dong
cua tap pth.

e =>Thuat toan xac dinh bao dong cua
mot tap thuoc tinh
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Thuat toan 1: Tim bao dong cua mot tap thudc tinh
doi vdi tap phu thudc ham

e Vao: Tap hitu han cac thudc tinh U, tap cac pth F
trenU, XcU

e Ra: X%
e Thuat toan
BO X0 =X
B! Tinh X' tu Xi-1
NEu 3IFJYo>ZeFvaYcX-lvaAeZvaAgegX-?
thi Xi=X-1yUA
ngugc lai, X' = Xi-1
NEu Xi # Xi-1
thi lap B!

ngudgc lai, chuyén B
Bn X+.= X
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Vi du

e Cho R(U) , U = {A, B, C, D, E, F}
F = {AB>C, BC>AD, D>E, CF>B)

Tinh (AB)*

e Thuc hién:
-Budc 0: X0 = AB
-Budc 1: X! = ABC (do AB-> C)
- Budc 2: X2 = ABCD (do BC>AD)
- Budc 3: X3 = ABCDE (do D>E)
- Budc 4: X4 = ABCDE
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BO dé

e X—>Y dugc suy dién tU tép F dua trén
hé tién dé Amstrong khi va chi khi Y
Xte

e Chi’'ng minh:

-Gia su Y=A,...A,, VG A,...,A la cac
thuoc tinh va YcX+

-Tu dinh nghia X* ta c6 X—>A. Ap dung
tien dé Amstrong cho moi i, suy ra X-Y
nhd luat hap.

- Ngugc lai, gia sir co X—Y, ap dung hé tién
dé Amstrong cho mai i, ta co X—>A, AeY
nhd luat tach. Tu do suy ra YcXt 16



Khoa téi thiéu

e Dinh nghia: Cho lugc d6 quan hé R=<U,F>, U
la tap thuoc tinh, F la mot tap cac phu thuoc
ham xac dinh trén U. K dugdc goi la khoa toi
thi€u clua R néu:

- K€U
- K—U e F*
- V@i YK'cK, thi K'-U ¢ F*

e \VOi nhi'ng gi da dé cap trong phan bao
ddng G trén, co thé ndi, dé thda man la moét
khod t6i thiéu thi K* = U va K 1a tip thudc
tinh nho nhat co tinh chat nay.
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Thuat todn 2: Tim khoa tdi thiéu

® VéO: U — {A]_, AZ[ neuy An} /4 F

e Ra: khod tdi thiéu K xac dinh dudc
tren Uva F

e Thuat toan

B KO= U
B Néu (K'\{A})—-U
thi Ki= Ki-1\ {A}

nguaoc lai, Ki= Ki-1
Bn+1 K = Kn
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Vi du

Cho U = {A, B, C, D, E} ‘

F = {AB>C, AC>B, BC>DE}. TIm mot khod téi thiéu cla
mot quan hé r xac dinh trén U va F

Thuc hién

BO: K°= U = ABCDE

Bl: Kiém tra xem cé ton tai phu thuéc ham (KO\{A})>U
(BCDE->U) hay khong. Ta can phai su dung thuat toan 1 de
kiém tra diéu kién tuong ducng la (BCDE)* c6 bang U khong.
(BCDE)*= BCDE , khac U. Vay K! = KO = ABCDE

B2: Tuong tu, thu loai bo B ra khoi K! ta co (ACDE)* =

- A

ABCDE = U. Vay K2 = K1\ {B} = ACDE

B3: K3 = ACDE
B4: K4 = ACE
B5: K> = AC

Vay AC la mot khoa téi thiéu ma ta can tim
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Thuat toan khac tim tat ca cac khoa
trong lugc d6 quan hé

U la tap tat ca cac thuoc tinh CSDL

F la tap phu thudéc ham

L(left): la cac thuoc tinh xuat hién bén trai
R(right): la cac thubc tinh xuat hién ¢ vé phai
S(superkey): la tap cac siéu khoa

K(key) : la tap cac khoa
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

e Tap thuoc tinh nguon (TN): gom cac
thuoc tinh chi xuat hién & vé trai, khong
xuat hién G vé phai cua F va cac thudc tinh
khoéng xuat hién & ca vé trai va vé phai cua
F.VA&y TN = U \ R

e Vidu: Chosado U = {A, B, C, D, E}

L={A,B} R={B,C,E}
TN = U \R = {A, D}
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

e Tap thuoc tinh dich (TP): gom cac
thuoc tinh chi xuat hién ¢ R, khong
xuat hien L. VAay TP = R \ L

eVidu:ChoL=<{A,B,C_C,D,E}
R — {EI FI Gl H}
™ =<{F, G, H}
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

e Tap thuoc tinh trung gian (TG):
chlra cac thuoc tinh xuat hién d ca L
va R

eVAy TG =LNR

e Vidu: ChoL =<{A, B, C, D, E}

R={D, E F, G}
VAy TG = L N R = {D, E}
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

Thuat toan:

Budc 1: Tim tap thuoc tinh nguon TN va tap thudc tinh trung
gian TG

Budc 2: Néu TG = ¢ thi K(Key) = TN, va két thuc thuat toan,
xuat ra K cua tap cd so dit liéu <U,F>

Ngudc lai, n€u TG # ¢ thi qua budc 3

Budc 3: Tim tat ca cac tap con X, cua TG

Budc 4: Tim Siéu khoda (S))

VGi vX, néu (TN U X)* = U thi khiddé S, = TN U X

Budc 5: Tim Khda (K,) bang cach loai bo cac siéu khda khong
tGi thi€u

VGi moi S; S; thudc S, néu S, chira trong S; thi loai bo S;ra
khoi tap siéu khoa. Khi do, tap S con lai chinh la tap khoa can
tim
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

e \idu:
S = {AB, ABC, ED, EDF}

Nhan thay AB chua trong ABC, ED chua trong EDF,
vay can loai bo ABC va EDF.

Vay S = {AB, ED} chinh la tap khoa can tim
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Thuat toan khac tim tat ca cac khoa trong

ludc d6 quan hé

e Vi du : Cho mot tap cd so dir lieu R = <U,
F>, véi U = {ABCY},F = {AB—C, C—A}. Tim

tat ca cac khoa thuoc tap cd s di liéu trén.

o L3i giai:

L={ABC} R = {CA}

TN = {B} TG = {AC}+#¢ nén ta lam ti€p budc 3

Ta co tap con X, cua tap TG = {0, A, C, AC}

Lay tung thudc tinh thudc tap con X, cua tap TG hgp vdi
TN ta co cac thuoc tinh sau:
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Thuat toan khac tim tat ca cac khoa trong
ludc d6 quan hé

S;=TNU@=BTacoB*=B * UnénS,; =B khong la siéu
khoa

S,=TNUA = AB Ta c6 AB+ = ABC = U nén S, = AB |a siéu
khoda

S;=TNUC =BC Ta c6é BC* = ABC = U nén S; = BC Ila siéu
khoa

S, =TNUAC = ABCTaco ABC*r=ABC=Unén S, = ABC Ia
siéu khoa

Vay ta co tap siéu khdéa S = {AB, BC, ABC}.

Tuy nhién, vi AB chla trong ABC va BC chia trong ABC nén
loai bo siéu khda ABC ra khoi tap siéu khoa

Vay ta co, tap khoa K = {AB,BC} la khoa cua ludc do quan
hé
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Nhan xet vé phu thudoc ham

e TU' MmOt tap cac pth co thé suy dién ra
cac pth khac

e Trong mot tap pth cho san, cé thé cb
cac pth bi coi la du thua

—>Lam thé nao dé cé dugc moét tap pth tot?
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Hai tap phu thudc ham tucng ducng

e Dinh nghia: Tap pth F la phu cua tap pth G,
hay G la phu cua F, hay F va G tuong
ducdng néu F+ = G*, ki hidula F= G

e Kiém tra tinh tuong ducong cua 2 tap pth

— Bu’dc 1. Néu vGi Vv pth f; € F, f; cO dang Xq;—Yj,
ma f € G* thi F+ < G*. Kiém tra f. e G* bang
cach kiém tra Yo < (Xe)te

- BuGc 2. Tuong tu, néu v pth g; € G, ma g; € F*
thi G* < F*

- Budc 3. Néu Ffrc Gtva Gt c FrthiF= G
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Vi du

e Cho so do quan hé R(U) vbi 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 co6 phai la 2 tap pth tuong ducng hay
khong?
e Thuc hién:

Po6i vbi cac phu thudéc ham trong F

- f,= AB>C. AB*. = ABCDEF = U. Vay f, € G+

- f,= D>EF € G nén chac chan € G*

- f;= C>BD. C*; = C khdéng chua BD. Vay f; ¢ G*
- Kétluan F G
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Tap phu thudéc ham khong du thua

B/N: Tap ﬁbu thuoc ham F la
neu khong 3 X->YeF sao cho F\{X-2>Y}
F

Thuat toan 3: Tim phu khong du thua cua
mot tap pth

- Vao: Tap thudc tinh U, F={LL>R, | i = 1..n}
— Ra : Phu khong du thua F’' cua F
— Thuat toan
B FO=F
Bi N&u F-1\ {L>R} ~ Fi-
thi Fi = F-1 \ {L>R/}
ngugc lai, F' = F-1
Bn+1 F' = Fn
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Pha t6i thiéu cua 1 tdp phu thubéc ham

e D/N: F.dudc goi la phu t6i thi€u cua 1

tap pth F néu thoa man 3 diéu kién:

- (Pk1) VGi v f € F. f co dang X > A, trong
dd A la 1 thudc tinh.

—(Pk2) ViV f=X>Y e F,13AcX (Ala 1
thudc tinh) ma (F.\ f) U {(X \ A)>Y} =
FC

— (Dk3) 13 X>A e F. ma F.\ {X>A} = F,
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Thudt todn 4: Tim phu t8i thiéu cla
mot tap phu thudc ham

e Vao: Tap thudéc tinh U, F={L>R:i=1..n}
e Ra: phu t6i thi€u F, cta tap phu thubc ham F
e Thuat toan
B.1. Bié€n doi F vé dang F,={L; > A;}
trong do A;la 1 thudc tinh bat ky thuéc U (thoa man dk1)
B.I21.‘ Loai bo thuodc tinh thua trong vé trai cua cac phu thuoc
am
Lan lugt gian uGc tung thudc tinh trong vE trai cua tung
phu thuéc ham trong F; thu dugc F,’. Néu F," = F; thi
loai bo thuodc tinh dang xét
Khi khong c6 su gian udc nao xay ra nira, thu dudc
F, thoa man dk2
B.3. Loai bo phu thuoc ham du thua
Lan lugt ki€m tra ting phu thuéc ham f. NEu F, \ f= F,
thi loai bo f
Khi khéng con phu thudc ham nao coé thé loai bd thi thu ducc
F; thoa man dk3
B.4.F. = F,
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Vidu 1l

e U={AB,C}
= {A>BC, B>C, A>B, AB>CY}. Tim pha
t&i thiéu clua F?
- F, = {A>B, A>C, B>C, AB>CY

— Xét cac pth trong F; ma vé trai c6é nhiéu hon 1
thuoc tinh, chi cd AB->C. Gian udc A thi ta con
B>C c6 trong F;, vay A la thudc tinh thua.
Tuong tu ta cling tim dudc B la thua, vay loai bo
lubn AB>C khoi F,. F, = {A>B, A>C, B>C}

- B0 pth thira: A>C la thira. Vay F. = {A>B,
B>C)
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Vi du 2

Tim phu t8i thi€u cla tap pth sau:
F = {A>B, ABCD>E, EF>G, ACDF>EG}

e BUSC 1: 6 F,={A>B, ABCD->E, EF>G,
ACDFSE, AC]DF%G}

e Budc 2: F.0=F,={A>B, ABCD>E, EF>G,
ACDFSE, ACD]F%

- Loai bo thudc tlnh thua 6 vé€ trai cua 4 pth
ABCD—->E, EF>G, ACDF->E va ACDF->G

- Xét ABCD->E:

= Gia s(r gian udc A, con BCD-E, kiém tra BCD>E c6 dudc
suy ra tu F,% khong, ta tinh (BCD)*:,° (BCD)*g,0%= BCD,
khong chia E, vay BCD->E khoéng dugc suy dién ra tu
F,%, do d6 A khong phai la thudc tinh thua trong pth
dang xét.

= Gia su gian udc B, tinh (ACD)*r,°=ACDBE, chua E, vay
ACD->E dudc suy dién ra tu F,°



Vi du 2 (tiép)

-F,1={A->B, ACD>E, EF>G, ACDF-E,
ACDF->G}

- Xét pth ACD->E:
e Thu gian udc C, c6 (AD)*,1=ADB, khong chua
E, vay AD>E khong dudc suy dién ra tu F,1

e Thu glan udc D, co (AC)*r,'=ACB, khong chuUa
E, vay AC>E khong thé suy dién ra tir F,t

- Xét pth EF~>G:

e Th{r gian udc F, co E+F21—E khong chia G, vay
E->G khdng the suy dién ra tu F,1

e Thr gian udc E, co F+F2 =F, khong chua G, vay
F>G khong the suy dién ra tu F,1
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Vi du 2 (tiép)

- Xét pth ACDF->E:

e Thu gian udc A, c6 (CDF)*¢,1=CDF, khong
chlra E, vy CDF>E khong thé suy dién ra tur
I:2

e Thu gian udc C, c6 (ADF)*g,1=ADFB, khdng
chira E, vdy ADF>E khong thé suy dlen ra tu
F>!

e Thur gian udc D, co (ACF)*,1=ACFB, khong
chla E, vay ACF%E khéng thé suy dién ra tur
I:2

e Thur gian udc F, c6 (ACD)*:,1=ACDBE, chua E,
vay ACD->E c6 thé suy dién ra tir F,t

e F,°={A->B, ACD->E, EF>G, ACDF>G}
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Vi du 2 (tiép)

- Xet ACDF->G:

e Thur gian udc A, c6 (CDF)+:,2=CDF, khong
chlra G, vy CDF->G khong thé suy dién ra tur
Fy?

e Thu gian udc C, c6 (ADF)*(,2=ADFB, khong
chira G, vay ADF->G khdng thé suy dlen ra tu
I:2

e Thur gian udc D, c6 (ACF)*,2=ACFB, khong
chl’a G, vay ACF%G khéng thé suy dién ra tur
Fy?

e Thur gian udc F, c6 (ACD)*¢,2=ACDBE, khong

chua G, vay ACD->G khong thé suy dién ra tur
I:2
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Vi du 2 (tiép)

e Budc 3: F30=F22={A95, ACD—-2>E, EF>G,
ACDF->G}
— Loai bo cac pth du thua trong F5°
— Xét A>B: (A)*=A khdng chifa B
— Xét ACD->E: (ACD)*=ACDB khdng chua E
- Xét EF>G: (EF)*+*=EF khong chifa G

- Xét ACDF>G: (ACDF)+*=ACDFBEG, chira G. Vay
loai bo pth nay trong F3°, thu dugc: F;1={A->B,
ACD-E, EF>G)

e Vay F-= F;1={A->B, ACD>E, EF>G}
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Phép tach cac sG d6 quan hé

e Muc dich

-Thay thé mot sé d6 quan hé R(A,, A,, ...,
A.) bang mot tap cac s do con {R,, R,,
..., Rg}y trong dOoR. cRvaR =R, UR, U ...
UR,

e YEu cau cua pheép tach
— Bao toan thudc tinh, rang buoc
- Bao toan di liéu
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Phép tach khong mat mat théng tin

e D/N: Cho lugc_do quan hé R(U) phép tach R
thanh cac so d6 con {R,, R, ..., ng dugc goi la
d/v mot ta
phu thuéc ham F néu vd&i moi quan hé r xac din
trén R théa man F thi:

r = IIz.(r) > Ig5(F) >a ... > IT 5, (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 \/i du: Phép tdch khéng mat mat thong tin

->S1(sid,sname,city,NOE) va
SP2(sid,pid,pname,colour,quantity)
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Pinh Iy tach doi

e Cho ludc d6 quan hé R(U), tap pth F, phép tach R
thanh R;(U;), R,(U,) la mét phép tach khong mat
mat thong tin néu 1 trong 2 phu thudéc ham sau la
thoa man trén F+:

Ul ﬂ U29 Ul - U2
Ul ﬂ Uze U2 - Ul

e HE 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 dd con Ry(U;), Ry(Uy) la mét phép tach
khong mat mat thong tin véi:

U, = XY
U, = XZ
Z = U\ XY
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Thuat todn 5: Kiém tra tinh khéng mat
mat thong tin cua 1 phep tach

e Vao: R(A{, A,, ..., A), F, phép tach {R;, R,, ..., R/}
e Ra: phép tach la mat mat thong tin hay khong
e Thuat toan
B.1. Thiét lap mot bang k hang, n cot
Néu A, la thuoc tinh cua R, thi dién a;vao 0 (i,j).
Néu khong thi dién by
B.i. Xétf = XY eF

. Néu 3 2 hang t1, t2 thudc bang: t1[X] = t2[X] thi dong
nhat

ti[Y] = t2[Y], uu Fién Ve gia tri a
. L3p cho téi khi khéng thé thay doi dudc gia tri nao trong
ang
B.n. N€u bang c6 1 hang gom cac ki hiéu ay, a,, ..., a,
thi phép tach la khong mat mat thong tin
ngudc lai, phep tach khong bao toan thong tin
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Vi du

R5=ABC, R,=BCD.
e F = {A>C, B>C, CD->B, C->D}
e Bl: Tao bang gom 4 hang, 4 cot

R4 dy d, b5 D14
R, b,, d, b, 5 dy
R3 ajy CP) as b3,
R4 D44 dp ds d4

e R=ABCD dudgc tach thanh R,=AB, R, =BD,
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Vi du (tiép)

e B2 & 3:

A B C D

e TUA > C, ta co R, | a; | a, | a5 | by,
Ry | bar | @ | by | a4

Ry | @y | @ | a3 | bz

Ry | by | @ | @3 | a4

A B C D

® Tl‘,l' B 9 C, ta Cé R1 a, a, a; b14
R, | byy | @ | a3 dy

Ry | @y | @ | a3 | bsy

Ry | by | @ | a3 | a4




Vi du (tiép)

e TU C > D, ta co ~ T 8 | ¢ | D
R, a, a, as ay
Ry | by CY, ds dy
R3 CH CY, ds dy
Ry | Day CY, ds dy

e Vay, c6 2 hang co toan cac gia tri a;,
ching to phep tach da cho khong mat
mat thong tin
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Phép tach bao toan tap phu thudoc ham

e Hinh chiéu cua tap phu thuoc ham

Cho sag d6 quan hé R, tap phu thudoc ham F, phep
tach {R{, R,, ... Rk} cua R trén F.

Hinh chiéu F, cua F trén R, la tap tat ca XY e
F+:
XY c R,

e Phep tach so do quan hé R thanh {R;, R,
. R} 1a mot phép tach bao toan tap phu
thuoc ham F néu
(F,UF, ... U Fk)+ = F+
hay hgp cua tat ca cac phu thudéc ham trong

ca¢ hinh chiéu cua F |én cac sd db con sé suy
dién ra cac phu thudoc ham trong F.
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Vi du

e Vidu 1: R = {A, B, C}F—{A%B B->C, C2>A}
dugc tach thanh R, = AB, R, = BC. Phep tach

nay co phai la bao toan tap phu thudc ham
khong?

e Vi du 2: R = {A, B Cr, F={AB->C, C>B}
dugc tach thanh R, = AB, R = BC. Phep tach
nay co bao toan tap pth kh ng, cO mat mat
thong tin khong?

e Vi du 3: R={A, B C, D}, F—{AeB C->D}
dugc tach thanh R, = = AB, R2 = CD. Phep tach
nay co bao toan tap pth khéng, co mat mat
thong tin khong?

e Vay mot phep tach co6 bao toan tap phu thudc
ham thi khéng dam bao la né sé khong mat mat
thong tin va ngudgc lai
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Cac dang chuan doi vGi SbQH

e VVan dé thiét ké CSDL quan hé:
— CO can thiét phai tinh chinh thiét ké?
— Thiét ké co dudc da la tot hay chua?
=> cac dang chuan: c6 mdét vai dang chuan, cé thé coi
nhu la mot sO cac van de ve du thua du lieu hay di
thudng d{ lieu da dudc ngan ngua hay toi thiéu hoa
e Cac dang chuan ma ching ta quan tdm
- Dang chuan 1 (1NF)
- Dang chuan 2 (2NF)
- Dang chuén 3 (3NF)
- Dang chuan Boyce-Code (BCNF)
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Dang chuan 1 (1NF)

e Dinh ngh|a Mot so do quan he R du’dc goi la o
dang chudn 1 néu tat ca cac mlen gia tri cua cac
thuoc tinh trong R déu chi chua gia tri nguyén to

- Gid tri nguyén t6 la gid tri ma khdng thé chia

nho ra dudc nira

e MOt quan hé r xac dinh trén sé d6 quan hé ¢ dang
chudn 1 thi quan hé day |a & dang chudn 1

e Vi du: Quan hé khong 3 dang chuan 1 va quan hé
sau khi chudn héa vé dang chuén 1

sname city product
name | price
Blake | London Nut 100
Bolt 120
Smith Paris Screw 75

sname city item price
Blake | London Nut 100
Blake | London Bolt 120
Smith Paris Screw 75
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Dang chuan 2 (2NF)

e Dinh nghia: Mot sG d6 quan hé R ducc
coi la & dang chuan 2 néu
- Sa d0 quan hé nay ¢ 1NF
—Tat ca cac thudc tinh khéng khoa déu
phu thuoc ham day du vao khoa chinh

(Luu y, A la mot thudc tinh khoa néu A
thubc mot khod tdi thi€u nao dd cua R.
Ngudc lai A [a thuoc tinh khong khoa)
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Phu thuoc ham day du

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

- X=2Y thuoc F+
-3 X' e X X'2Y e F*

e Cac phu thudéc ham khong day du con
goi la phu thudc bo phan
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Vi du

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

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

e Khoa chinh (sid,item), ta co6 sname,
city khdng phu thudoc 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
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Dang chuan 3 (ti€p)

e Dinh nghia: Mot s6 do quan hé R dugc
coi la 6 dang chuan 3 néu
— Sd do quan hé nay ¢ 2NF

— Moi thuoc tinh khong khoa déu khong
phu thubc bac cau vao khoa chinh
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Phu thuoc bac cau

e Dinh nghia: Cho sd do6 quan hé R(U).
F la tap pth trén R(U). X,Y,Z c U.
Noi Z la phu thudoc bac cau vao X
néu ta cd XY, Y=>Z thuoc F+.
Ngudgc lai, ta noi Z khong phu thudc
bac cau vao X
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Vi du

e Vi du 1: Trong vi du tach vé dang chuan 2,
co: S) (sid, sname, city) va Sales(sid, |tem
price

Xet quan he S, pth sid - sname, city ton tai

trén S, sid 13 khod chinh, cac thuodc tinh

khong khoa sname, city déu phu thudc truc

tle|3 vao sid. S thuoc 3NF. Tudng tu, co
es cling thudoc 3NF

e Vidu 2:

- ItemInfo(item, price, discount). F = {item—>price,
prlceédlscount}. Khoa chinh 13 item, thuodc tinh
khéng khoa discount phu thudc bac cau vao khoa
chinh item. Vay quan hé nay khéng & 3NF.

- ItemInfo(item, price) va Discount(price,
discount) thuoc 3NF. 56




Dang chudn Boyce-Codd

e Dinh nghia:

- Mot s@ do quan hé R(U)vai mot tap phu thuoc

ham F dugc goi la 6 dang chuan Boyce-Codd
(BCNF) néu vai Vv X>A € F+ thi

— A la thuo6c tinh xuat hién trong X hoac
— X chira mot khoa cua quan hé R.

e Trong mot quan hé g BCNF, cac pth khon
tam thudng duy nhat Ia motJ<hoa xac din
mot s6 thuoc tinh. Do do, m6i bd dugc xem
la mot thuc thé hoac lién két, dugc nhan

dién badi mot khoa va dudgc mo ta bdi cac
thubc tinh con lai.
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Dang chuan Boyce-Codd (tiép)

e Hinh oval thé hién thudc tinh/tap thudc tinh
e Cac cung thé hién cac pth

e Néu mét quan hé ¢ BCNF, moi trudng cua
moi bo chira thong tin khong thé dugc suy
dién ra tu cac gia tri trong cac trucng khac
(ma chi s dung cac pth)
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Dang chuan Boyce-Codd (ti€p)

o Vi

du
R = {A,B,C} : F = {AB>C, C>B).
R khéng phai ¢ BCNF vi 3 C=>B, C khong phai la

khoa

e Chuy:
— MOt quan hé thudc 3NF thi chua chac da thudc

glc\:IEF Nhung mot quan hé thudc BCNF thi thubc
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Tach bao toan tap phu thudéc ham vé 3NF

e Vao: R(U), F (giad thiét F 1a phu tdi thiéu)
e Ra: Phép tach bao toan tap phu thudéc ham vé 3NF
e Thuat toan
Bl. VGicac A € U, A ¢ F thiloai A khoi R va lap 1
quan hé mdi cho cac A
B2. Néu 3 f € F, f chla tat ca cac thuoc tinh cua R
(da bo cac A, ¢ budc trén) thi két qua la R
B3. Ngugc lai, v8i moi X> A eF, xac dinh mot
quan hé R(XA).
Néu 3 X->A;, XA, thi tao mot quan hé chung
R'(XAA)
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Vi du

Cho R={A,B,C,D,EF G}
F={A>B, ACD>E, EF>G} (da t6i thiéu)
e Xac dinh phép tach bao toan tap phu thuoc
ham vé 3NF
B1l. Khong lap dudc quan hé nao mdi.
B2. |13 f € F: f chlra tat ca cac thuodc tinh cua R

B3. A>B = R1(AB)
ACD-E = R2(ACDE)
FF>G = R3(EFG)
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Tach khong mat mat thong tin va bao
toan tap phu thudéc ham vé 3NF

e YEU cau:
- Bao toan tap phu thuoc ham (nhu thuat toan
trén)
- Pam bao la c6 mot lugc d6 con chla khoa cua
lugc do dudc tach

e Cac budc tién hanh
B1. Tim mot khoa téi thiéu clia lugc d6 quan hé R da cho

B2. Tach ludc do quan hé R theo phép tach bao toan tap phu
thuoc ham.

B3. Néu 1 trong cac sc dd con co chira khod t8i thiéu thi két
qua cua B2 la két qua cudi cung

Ngudgc lai, thém vao két qua d6 mot sé do quan hé dugc
tao badi khoa toi thiéu tim ducdc ¢ 1
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Vi du

e Cho R(U) trogdoU—{ABCDEFG} F =

{A%B ACD->

EF%G}

e Tim mot khod tdi thiéu cla R:

KO = ABCDEFG

Kl = KO do néu loai A thi BCDEFG - U khong
thuoc F*

K2 = K1\{B} = ACDEFG do ACDEFG - U thudc F*
K3 = K2 do néu loai C thi ADEFG - U khong thuoc
— +

K4 = K3 do néu loai D thi ACEFG - U khong thuoc
—+

K5 = K4\{E} = ACDFG do ACDFG = U thudc F*
K6 = K> do néu loai F thi ACDG = U khong thudc
— +

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

e Vay khod t6i thi€u can tim la ACDF
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Vi du (tiép)

e Dung két qua cua vi du & phan tach bao
toan tap phu thudoc ham ta co6 mot pheép
tach R thanh 3 sd d6 con R; = AB, R,=
ACDE, R, = EFG

e Do khoa ACDF khéng nam trong bat ky mot
so do con nao trong 3 scd do6 con trén, ta lap
mot sd do con maGi R, = ACDF

e KE&t qua cudi cung ta cod phép tach R thanh
4 sg do con {R;, R,, R;, R,} la moét phep
tach khdng mat mat thong tin va bao toan
tap phu thuoc ham
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Tach khong mat mat thdng tin vé BCNF

e Vao: Sd do quan hé R, tap phu thudéc ham F.

e Ra: phep tach khong mat mat thong tin bao gom
mot tap cac s do0 con ¢ BCNF vai cac phu thudc
ham la hinh chi€u cua F Ién sd do6 do.

e Cach tién hanh
— Gia su R khong ¢ BCNF, XcR, A la mot thuoc tinh trong R,

X—A la mot pth gay ra vi pham BCNF. Tach R thanh R-A
va XA

— NEéu ca R-A va XA chua & BCNF, ti€p tuc thuc hién viéc
tach nhu trén.

e \idu:

— Contracts(contractid, supplierid, projectid, deptid, partid,
gty, value)

- Viét gon la CSIDPQV
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Tach khong mat mat thong tin vé BCNF (ti€p)

e Cac rang budc toan ven:

- C»>CSIDPQV, JP—C, SD—P, 1S

CSIDPQV

A%\

SDP

CSIDQV

S]

CIDQV
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Bai tap

Cho sG do S(U), U = {A, B, C, D, E, F,
G, H}, tap phu thuoc ham
F={AB »CDE, CD—E, ABC>FG}

H&y chudn héa S vé dang chuén 3 véi
phep tach bao toan thong tin va phu
thudc ham.
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KEét luan

e Tam quan trong cua thiét ke CSDL
- anh hudng dén chat lugng d{ liéu luu trir
— Hiéu qua cua viéc khai thac di liéu
e Muc dich cua thiét ké CSDL.:
— Tranh du thua dir liéu
- Tranh dj thudng dir liéu khi thém/xo0a/slra doi
— Hiéu qua trong tim ki€m
> Pua vé cac dang chuan
— 2NF: gidn udc su du thira dé tranh cac dj thudng
khi cap nhat
- 3NF: tranh cac di thudng khi thém/xoa
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Loi hay y dep

"Néu anh thay mot gia dinh hanh phuc,
anh nén tin rang & trong gia dinh cé
mot ngudGi dan ba biét quén minh."

(René Bazin)
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