Thiét ké CSDL quan hé
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B6 mon Céac hé théng théng tin, Khoa Céng nghé théng tin
Pai hoc Bach Khoa Ha No6i

Céc céch tiép can

o Trén xudng (Top-down), nhéc lai
o Duai lén (bottom-up)
Biéu dién di¥ liéu nguwdi dung (biéu mau, bao céo)
dwéi dang cac quan hé
Chuén hoa cac quan hé nay
Ghép cac quan hé co cung khoa chinh
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Pat van dé

o Muc dich cta chuan hoa la gi?

o Thé nao la chudn? Coé bao nhiéu chuan?

Vi du

o 1 CSDL vé cac hang cung &ng.

Suppliers(sid, sname, city, NOE, product,quantity)

Sids 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

> Cac van dé dat ra

> Dé xuat cac giai phap
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Muc dich clia chuan hoa

o Xac dinh du”o’c 1 tap céac lwgc do quan hé cho
phép tim kiém théng tin mét cach dé dang,
di“)ng thoi tranh dwoc dw thira div liéu

o Hwéng tiép can:
Téch cac lugc dd quan hé “cé van d&” thanh nhirng
lwge d6 quan hé “chuan hon”

NOi dung

o Phu thuéc ham
o Phép tach cac so dé quan hé
o Céc dang chuén

o Phu thubc da tri

o Két luan
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Phu thuéc ham
(Functional dependencies - FD)

o B/N Phu thuéc ham trong 1 quan hé
Cho
R(U) 1a 1 so dd quan hé, U la tap cac thudc tinh.
X,YcU
X xac dinh ham Y hay Y phu thuéc ham vao X néu
véji vquan hé r xac dinh trén R(U) va v&i 2 bé t1 va t2
bat ky ma t1[X] = t2[X] thi t1[Y] = t2[Y].
o Ky hiéu: X—>Y

Vi du

Supp(sid, shame, city, NOE)
o sid—»sname
o sid—city
o sid—>NOE

Supply(sid, product,quantity)
o sid—product
o sid—quantity
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Hé tién dé Amstrong

Cho
R(U) 1a 1 so dd quan hé, U la tap cac thudc tinh.
XY,ZWcU
(Ky hiéu: XY =X U'Y)
o Phan xa (reflexivity)
Néu Y c X thi X-Y.
o Tang trwédng (augmentation)
Néu X—Y thi XZ—YZ.
o Béac cau (transitivity)
Néu X—Y, Y—>Z thi X—>Z.

Hé qua

o Luat hgp (union)
Néu X—Y, X—Z thi X->YZ.

o Luat twa bac cau (pseudotransitivity)
Néu X—Y, WY—Z thi X\W—Z.

o Luat tach (decomposition)
Néu X—Y, Z c Y thi X—Z.
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Bao dong cua 1 tap phu thuéc ham

o B/N : Bao déng cua tap phu thuéc ham F la tap
I&n nhéat cac phu thudc ham cé thé dwoc suy
dién logic tr F

Ky hiéu la F*

o Suy dién logic
X — Y dwoc suy dién logic tr F néu véi méi quan hé
r xac dinh trén R(U) thoa cac phuy thuéc ham trong F
thi cling thod X —» Y

o F la ho day du (full family) néu
F=F
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Khoa

o B/N: Cho lvgc d6 quan hé R(U), tap cac phu
thudc ham F. K c U, K dwoc goi la khéa ti thiéu
cla R néu nhw

K2>U e F*
voi VK cKthi K=>U ¢ F*

o Nhan xét: Néu K Ia mét khoa tdi thiéu thi

Kr=U
K la tap thudc tinh nhé nhat cé tinh chat nhw vay.
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Bao dong cua 1 tap cac thubc tinh

o B/N Bao déng cuia tap thudc tinh X 1a tap tat ca
cac thuéc tinh dwoc xac dinh ham béi X thong
quatap F

ky hiéu la X*
Xtr={AeU| X> A eF}
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Nhan xet

o Hé tién d& Amstrong la ding dan va day du
o0 XY dwoc suy dién tir hé tién d& Amstrong
sSYoX
o Thiét ké CSDL ? Cac khai niém
Phu thuéc ham
Bao dong cua tap phu thuéc ham

Khoa
Bao dong cla 1 tap cac thudc tinh
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Tinh bao déng cua 1 tap thubc tinh

o Vao: Tap hiru han cac thudc tinh U
tap cac phu thuéc ham F trén U

XcU
o Ra: X*
o Thuat toan
B? X0=X.
B! Tinh X ttr X1
Néu
thi
nguoec lai,
Néu
thi
nguoec lai,
B X*=X

AYSZ e FAYCSXIAA e ZMNA ¢ X
Xi=X1UA

Xi= X1,

Xiz X1

thwe hién Bi

thwe hién Bn
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Tim khoa téi thiéu

o Vao:U={A A, ...

»Aqb, F

o Ra: khéa téi thiéu K xac dinh dwoc trén U va F

o Thuéat toan
B? K°=U
Bi Néu
thi
nguoc lai,
Néu
thi
nguoec lai,
B K=Ki

(K-{A})>U
Ki= K-\ {A}
Ki: Ki—1
Kiz Ki-1
thwe hién B
thwc hién Bn
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Vi du

o Cho R(U) trong d6 U = {A,B,C,D,E,F,G}. F = {A>B,
ACD-E, EF>G}

1. Tim mdt khoa tdi thiéu ctia R
Ko= ABCDEFG
K' = KO do néu loai A thi BCDEFG - U khong thudc F+
K2 = K'\{B} = ACDEFG do ACDEFG - U thudc F+
K3 = K2 do néu loai C thi ADEFG > U khong thudc F+
K4 = K3 do néu loai D thi ACEFG > U khong thudc F+
K5 = K4 \{E} = ACDFG do ACDFG - U thudc F+
K8 = K5 do néu loai F thi ACDG > U khong thudc F+
K7 = K6 \{G} = ACDF do ACDF > U thuéc F+

Vay khoa téi thidu can tim la ACDF
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Nhan xét vé phu thuéc ham

o tr mét tap cac phu thudc ham cé thé suy dién
ra cac phu thudéc ham khac

o trong mét tap phu thudc ham cho sdn c6 thé cé
cac phu thuéc ham bi coi la dw thira.

> Lam thé nao dé c6 dwoc mét tap phu thudc
ham t6t?

18

i Tuyét Trinh, b/m Céc hé thong thong tin,



Tap phu thuéc ham twong duwong

o B/N: Tap phu thuéc ham F |a phu cua tap phu thudc
ham G hay G la phu cta F hay F va G twong dwong
néu F* = G*.

Ky hieula F ~ G

o Kiém tra tinh twong dwong cua 2 tap phu thuéc ham
B.1.V&imdi Y—>Z € F, Z c Y* (trén G) thi Y5Z < G+
Néu véi Vf e F, f e G+ thi F+ c G+
B.2. Twong tw, néu vV f € G, f € F+ thi G+ c F+
B.3.Néu F+ c G+ vaG+cF+ thiF~G
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Tap phu thuéc ham khéng duv thwra

o B/N: Tap phu thuéc ham F la khong duw thira néu 13
X=>Ye F sao cho F\ {X2>Y}~F.

o Tim pha khéng dw thtra clia 1 tap phu thuéc ham
Vao: Tap thudc tinh U, F = {L, >R i=1..n}
Ra : Pha khéng dw thra F’ clia F
Thuat toan
B? F9=F
B Néu Fr-\ {L>R} ~ F+1
thi Fi = F1\{L>R}
ngwoc lai, Fi=Fi
Néu Fiz Fi-1
thi thwe hién B
nguoc lai, thwc hién Bn
B F=F %
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Phu t6i thiéu cda 1 tap phu thudc ham

o B/N: F,dwoc goi la pha téi thiéu cta 1 tap phu
thudc ham F néu thda man 3 diéu kién sau:
bk1: VoivfieF fcodang X > A,
trong do A la 1 thudc tinh
bk2: V&ivIi=X2Y e F,!13AeX (Ala1thudc tinh):
(F.\ ) U {(X\ A)>Y} ~F,
Pk3: 13XSA cF, : F\{X>A}~F,
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Tinh pha t6i thiéu

o Vao: Tép thuéc tinh U, F={L>R;:i=1..n}
o Ra: phu téi thiéu F, cia tap phu thudc ham F
o Thuat toan
B.1. Bién doi F vé dang F,={L; > A}
trong d6 A;la 1 thudce tinh bat ky thugc U (thoa man dk1)
B.2. Loai bd thudc tinh thira trong vé trai ctia cac phu thuéc ham
Lan lwot gidn wéc tirng thude tinh trong vé trai cia tirng
phu thudc ham trong F, thu dwoc F,’. Néu F,’ ~ F, thi
loai bd thudc tinh dang xét
Khi khéng c6 s gidn wéc nao xay ra niva ta thu duwgc
F, thda man dk2
B.3. Loai bd phu thudéc ham dw thira
Lan lwot loai kiém tra tirng phu thudc ham f. Néu F, \ f ~ F,
thi loai bo f

Khi khéng ¢o phu thuéc ham nao cé thé loai bé thi thu dwoc
F, thoa méan dk3
B4. F.=F;
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Muc dich clia thiét ké CSDL —
nhac lai

o Xac dinh du”o’c 1 tap céac lwgc do quan hé cho
phép tim kiém thong tin mét cach dé dang,
dong thei tranh duwoc dw thira div liéu (cf. slide
7)

> Phat biéu lai muc dich nay sk dung cac khai
niém vira hoc ?
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Phép tach cac lwoc d6 quan hé

o Muc dich
Thay thé mét so d6 quan hé R(A;, A, ..., A,) bang
mot tap cac so dd con {Rq, Ry, ..., R} trong d6 R, cR
vaR=R,UR,U ... UR,

o Yéu cau cta phép tach

Bao toan thudc tinh, rang budc
Bao toan div liéu
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Phép tach khdng mat mat thong tin
(Lossless join)

o D/N: Cho Iwgc 36 quan hé R(U) phép tach R
thanh cac so do con {Ry, Ry, ..., R} dwgc goi la
phép tach khéng mat mat thong tin d/v mét tap
phu thuéc ham F néu vé&i moi quan hé r xac dinh
trén R théa man F thi:

r = Tlgs(r) <] Tgp(r) P<I ... U T gy (r)
o Vidu:
Supplier(sid, sname,city, NOE,
pname,colour,quantity)
=3S1(sid, sname, city, NOE)
SP1(sid,pname,colour,quantity)
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Kiém tra tinh khdng mat mat théng tin

o Vao:R(A,, A,, ..., A), F, phép tach {R,, Ry, ..., R}
o Ra: phép tach la mat mat théng tin hay khong
o Thuéat toan
B.1. Thiét lap mot bang k hang, n cét
Néu A la thudc tinh clia R; thi dién a;vao 6 (i,j).
Néu khong thi dién by
B.i. Xétf=X-2>Y eF.
Néu 3 2hang t1, t2 thuoc bang : t1[X] = t2[X]
thi t1[Y] = t2[Y], wu tién ddng nhét vé gia tri a
Lap cho t&i khi khéng thé thay déi dwoc gia tri nao trong bang

B.n. Néu bang c6 1 hang gébm céc ki hiéu a,, a,, ... , a,
thi phép tach la khéng mat mat théng tin.
nguoc lai, phép tach khéng bao toan théng tin.
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Phép tach bao toan tap phu thuéc ham

o Hinh chiéu cua tap phu thudc ham
Cho so db quan hé R, tap phu thudéc ham F, phép tach
{Ri,R,, ... ,R}cuaRtrénF.
Hinh chiéu F; cta F trén R, 1a tap tat cad XY e F+:
XYc R.
o Phép tach so d6 quan hé R thanh {R,, R,, ..., R} Ia
mot phép tach bao toan tap phu thudc ham F néu
(FiUF, ... UF)+=F+
hay hop clia tat c& cac phu thugc ham trong cac hinh
chiéu cla F 1én cac so do con sé suy dién ra cac phu
thuéc ham trong F.
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Bai tap

o Kiém tra xem 1 phép tach c6 bao toan tap phu
thudc ham khong

o Kiém tra xem 1 phép tach c6 méat mat thdng tin
khéng
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Céc dang chuan

o VAn dé datra

C6 can phai tinh chinh thiét ké niva hay khong?
Thiet ke da la tot hay chua?
Dinh nghfa vé cac dang chuan.

o Muc dich:

M&i dang chuan dam béo ngén nglra (gidm thiéu) mét
s0 cac dang duv thira hay di thwdng di liéu

o Cac dang chuén hay s dung

Dang chuan 1 (1NF)
Dang chuén 2 (2NF)
Dang chuén 3 (3NF)
Dang chuan Boye-Code (BCNF)
Dang chu&n 4 (4NF)
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Dang chuan 1 (1NF)

o DIN: Mét so d& quan hé R duoc goi la & dang

chuan 1 néu tat cé cac mién gia tri cia céc
thudc tinh trong R déu chi chira gia tri nguyén
to.
Gia tri nguyén t6 la gia tri ma khong thé chia nhé ra
dwoc nira

o Vidu: Quan hé khéng & 1NF va quan hé sau
khi chuan hoa vé 1NF

shame city product shame city item price
name | price Blake | London | Nut 100

Blake | London | Nut 100 |:>

Blake | London Bolt 120

Bolt 120 - -

Smith Paris Screw 75 Smith Paris Screw 75 =
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Dang chuan 2 (2NF)

o B/N: Mét so dd quan hé R duoc coi la & dang
chuan 2 néu

So dd quan hé nay & 1NF
Tét ca cac thudc tinh khong khoa déu phu thudc ham
day da vao khéa chinh
(Lwu y, A la mét thudce tinh khoa néu A thudc mot
khoa t6i thiéu nao doé ctia R. Nguwoc lai A 1a thudc tinh
khong khoa)
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Phu thuéc ham day du

o BIN: Cho lwgc d6 quan hé R(U), F la tap phu
thuéc ham trén R. X, Y c U. Y duoc goi la phu
thudc day dd vao X néu:

- XY thubc F+
-l3X e X X2Y e F+

o Céc phu thuéc ham khéng ddy dd con goi la
phu thudc bd phan
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Vi du

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

F = {sid > (sname,city), (sid, item) = price}
o Khoa chinh (sid,item)
o sname, city khéng phu thudc ham day dd vao khoéa chinh
= Sales khéng thudc 2NF
= Chuén hoa

S(sid, sname, city)
Sales (sid, item, price)
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Dang chuan 3 (3NF)

o DIN: Mét so dd quan hé R duoc coi la & dang
chuan 3 néu
So dd quan hé nay & 2NF

Moi thudc tinh khéng khda déu khong phu thuéc bac
cau vao khoa chinh

34
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Vi du

S (sid, shame, city)

Sales(sid, item, price)
F = {sid 2 sname, city}
S, Sales thudc dang chuan 3
lteminfo(item, price, discount).
F = {item->price, price->discount}

o thudc tinh khéng khéa discount phu thudc bac cau vao
khoa chinh item.

> Vay quan hé nay khéng & 3NF.
Chuan hoa
ltemlInfo(item, price)

Discount(price, discount)

\4

\4

35

Dang chuan Boye-Codd

o DIN: Mét so d6 quan hé R(U) véi mét tap phu
thudéc ham F dwoc goi la & dang chuén Boye-Codd
(BCNF) néu véi v X>A e F+ thi

A 1a thudc tinh xuét hién trong X hodc
X chtra mét khda cua quan hé R.
o Vidu
R={AB,C};F={AB>C, C>B}.
R khéng phai & BCNF vi 3 C>B, C khong phai la khéa

o Chuy:

M6t quan hé thudéc 3NF thi chwa chéc da thudc BCNF.
Nhwng mét quan hé thuéc BCNF thi thuéc 3NF
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Tach bado toan tap phu thuéc ham vé
3NF

o Vao: R(U), F (gia thiét F Ia pha téi thiéu)
o Ra: Phép tach bao toan tap phu thuéc ham vé 3NF
o Thuat toan
B1. V&icac A e U, A, ¢ F thi loai A, khdi R va 1ap 1 quan hé
mé&i cho cac A,
B2. Néu 3 f ¢ F, f chira tAt ca céc thudc tinh cla R thi két
qualaR
B3. Nguworc lai, véi mdi X=> A eF, xac dinh mét quan hé
Ri(XA).
Néu 3 XA, XA, thi tao mot quan hé chung R'(XAA))
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Vi du

Cho R={AB.CD,EFG}
F={A->B, ACD->E, EF> G}
o0 Xac dinh phép tach bao toan tap phu thuéc ham
vé 3NF
B1.khéng lap dwgc quan hé nao maoi.
B2.13f ¢ F: f chira tAt ca céc thudc tinh cia R

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

o Yeéu cau:
Bao toan tap phu thuéc ham (nhw thuat toan trén)
Pam b?o la c6 mot lwoc dd con chira khéa cla
lwoc do dwoc tach
o Cac buwoc tién hanh
B1. Tim mot khoa tdi thiéu cla lwoc dd quan hé R da
cho

B2. Tach lwgc d& quan hé R theo phép tach bao toan
tap phu thudc
B3. Néu 1 trong cac so db con cé chira khoa téi thiéu
thi két qua cia B2 1a két qua cubi cung.
Ngwoc lai, thém vao két qua dé mét so dd quan hé
dwoc tao béi khda téi thiéu tim dwoc & 1.
39

Vi du

Cho R(A,B,C,D,E,F.G).

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

B1. Khoa tbi thidu can tim 1a ACDF (xem slide 19)

B2. Phép tach bao toan tap phu thudc ham R cho 3 so dd con
R,(AB), Ro,(ACDE), R3(EFG) (xem slide 40)

B3. Do khdéa ACDF khéng nam trong bat ky mét so dd con
nao trong 3 so’ d6 con trén, ta lap moét so dé con mai

R,(ACDF)
Két qua cubi cung ta co phép tach R thanh 4 so d6 con
{R4, Ry, R3, R,} 1a mét phép tach khdng méat mat thong tin
va bao toan tap phu thuéc ham
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Tach khéng méat mat théng tin vé BCNF

o Vao: So d6 quan hé R, tap phu thuéc ham F.

o Ra: phép tach khdng mat méat thong tin bao gom mét tap
cac so do con (o] BCNF v&i cac phu thuéc ham la hinh
chiéu cta F Ién so do do.

o Cach tién hanh
B1. KQ ={R},

B2. V¢i mﬁi S € KQ, S khdng & BCNF, xét X—A € S,
VOi diéu’kién X khéng chira khda clia S va A ¢ X.
Thay thé S béi S1, S2 v&i S1=A U{X}, S2 = {S} \ A.

B3. Lap (B2) cho dén khi VS cKQ déu & BCNF
KQ gbém céac so dd con clia phép tach yéu ciu
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Phu thubc da tri

o B/N: Cho R(U), X, Y eU. Xxac dinh da tri Y
hay Y phu thudc da tri vao X néu véi V r xac
dinh trén R va v&i hai bo t1 va t2 bat ky ma
t1[X] = t2[X] thi 3 b6 t3 :

t3[X] = t1[X], t3[Y] = t1[Y] va t3[Z] = t2[Z]
voi Z = U \XY.
Ky hiéu X—>-Y

42
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Hé tién dé déi voi cac phu thudc ham
va phu thudc da tri

ChoR(U), X,Y,Z, Wc U (XY=XUY)

o A1: Phan xa déi v&i FD (reflexivity):
NéuY c X thi X—>Y.

o A2: Tang trwéng dbi véi FD (augmentation):
Néu XY thi XZ—-YZ.

o A3: Béc cau dbi voi FD (transitivity):
Néu X—Y, Y>Z thi X—>Z.

o A4: Luat bu déi véi MVD (complementation):
Néu X—>—Y thi X—>—U\ XY.
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Heé tién dé dbi v&i cac phu thudc ham
va phu thudc da tri (2)

ChoR(U), X, Y,Z, Wc U (XY =XUY)

o A5: Tang trwdng dbi vei MVD (augmentation):
Néu X—>—Y va VcW thi WX—>-VY.

o AB: Bac cau dbi véi MVD (transitivity):
Néu X—>—-Y, Y>—>Z thi X>—>Z Y.

o AT7:
Néu X—Y thi X—>-Y.

o A8:

Néu X—>—Y, W=Z véi Z < Y va WnY=g
thi X—>2Z.

44
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Cac luat suy dién bd sung dbi véi cac
phu thudc da tri

o Luat hop (union):
Néu X——-Y, X>—-Z thi X>—-YZ.
o Luat twa bac cau (pseudotransitivity):
Néu X—>—Y, WY——Z thi WX—>—Z \ WY.
o Luat twa bac cau hén hop (mixed pseudotransitivity
Néu X——-Y, XY—>Z thi X—>Z Y.
o Luat tach (decomposition):
Néu X—>—Y, X—>—Z thi
X>o3YNZ, X5->Y\Z, X532\ Y.
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Bao déng cua tap phu thuéc ham va
phu thudc da tri

o B/N: bao dong cua tap cac phu thudéc ham va
phu thudc da tri D la tap tat ca cac phu thudc
ham va cac phu thudc da tri dwoc suy dién logic
tr D

Ky hiéu: D*

46
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Tinh co s& phu thubc

o Vao: Tap cac phu thudc da tri M trén tap thudc tinh U va tap
thudc tinh X < U. ]
o Ra: Co s& phu thudc ciia X déi véi M.
o Cach tién hanh:
B1. Dat T la tap cac tap con Z cta U: v&i W—»—Y € M ma
WcX thi Z1a Y \ X hodc U \ XY.

B2. T,du’qc thiét Iap cho t&i khi [a mot tép cac tap roi nhau,
néu co moét cap Z1, Z2 khdng tach r&i nhau thi thay ching
b&i Z1\ 22, Z2'\ Z1 Z1n Z2 véi diéu kién khong ghi nhan
tap réng. G0| Sla tap thu dwoc sau buwdc nay.

B3. Tim cac phu thuéc c6 dang V—>—W trong M va mét tap Y
trongS: YW=, YNV=0
Thay Y bang YAW va Y \ W cho dén khi khong thay dbi S
dwoc nira.

B4.Tap S thu dwoc sau buéc nay la co sé& phu thudc clia X.
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Phép tach khdng mat théng tin

o Vao:R(A, A, ..., A), F, M, phép tach {R, Ry, ..., R}
o Ra: phép tach 1a mat mat thong tin hay khoéng
o Thuat toan (tdng quéat hoa thuat toan trinh bay & slide 28)
B.1. Thiét 1ap mét bang k hang, n cot (xem B1. slide 28)
B.i. Xétf=X->Y eF:
thwe hién dong nhat bang (xem B2. slide 28)
Xét X—>—-Y:
néu 72 hang t1, t2 thuéc bang : t1[X] = t2[X]
thi thém vao bang dé mét hang moi u
ulXJ=t1[X], u[Y]=t1[Y],
U[R\ XY] = 2[R\ XY]
Lap cho t&i khi khong thé thay déi dwoc gia tri nao
trong bang
B.n. Néu bang c6 1 hang gébm céac ki hiéu a,, a,, ... , a,
thi phép tach la khdng méat mat théng tin.
ngwoc lai, phép tach khéng bao toan théng4in.

i Tuyét Trinh, b/m Céc hé thong thong tin,




Dang chuan 4 (4NF)

o B/N: Mét quan hé R & dang chuan bén
néu c6 mot phu thudc da tri X——Y véi Y=,
Y ¢ X va XY < R thi X chira mét khéa clia R

o Chuy: néy R c;hi co cac phu thudc pém thi
dang chuan bon chinh la dang chuan Boye-
Codd va X——Y phai cé nghia la X-Y.
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Két luan

o Tam quan trong cua thiét ké CSDL
&nh hwéng dén chéat lwong di liéu lwu triv
Hiéu qua cula viéc khai thac dir liéu

o Muc dich cla thiét ké CSDL: tranh
Du thira di¥ liéu
Di thwdng div liéu khi thém/xoa/stra dbi
Hiéu qua trong tim kiém

> Pwa vé cac dang chuan
2NF: gidn wéc sy dir thiva dé tranh cac di thudng khi
cap nhat
3NF: tranh cac di thuwdng khi thém/xoa

50

i Tuyét Trinh, b/m Céc hé thong thong tin,



