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Muc dich ciia phan ra lugc d6 quan hé

Dinh nghia

e Phép phan r§~1 cac lugc d6 quan hé¢ R={A1, A2, . s An}la
viéc thay thé luge do quan hé R thanh cac lugce do con {R1, ..
., Rk}, trong d6 Ri€R va R=R1 U R2...U Rk

® Vidu: Cho quan hé R vo1 cac phu thudc ham nhu sau:

Vidu: Cho quan hé R vé1 cac phu thuge ham nhu sau:

Vv v oy

R(MaSV. MaMH. T?MH, DVHT, TenSV. Lop)

ta

Ta c6 thé phan rd thanh 3 lugc d6 R1(MaSV, TenSV, Lop) va
R2(MaMH,TenMH, PVHT) va R3(MaSV, MaMH).
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Muc dich ciia phan ra lugc d6 quan hé

e Puoc xem nhu 1 céng cu bd sung vao phuong phap ER dé
loai trur du thura dix iéu

® Phu thudéc ham dugc xem nhu la sy khai quat hoa cac rang
budc chinh (key constraint). Cac FD duoc dung dé xac dinh
cac dang chuan (normal form). Viéc phan rd lugc d6 s& dua
theo cac dang chuan nay

= Ly thuyét phan ra con duoc goi 1a Iy thuyét chuan hoa.
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Tinh chat ctiia phan ra lugc do

e Vi chuan BCNF khong c6 du thira va chuan 3NF tuy c6 du
thira nhung cling han ché, nén viéc phan ra lugce do s€ chi tap
trung vao hai dang nay.
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Phan ra lugc d0 — Decomposition

e Phanri 1 lvoc dOR = (U,F) vé1 U la tap cac thudc tinh, F 1a
tap phu thudc ham s€ cho ra 1 tap hop cac lugc do

R1=(Ul, F1) R2= (U2, F2)....
Rn = (Un,Fn)
Sao cho thoa mén diéu kién sau:

v Uin=1Ui

Fsuydan Fivéi1=1,..,n
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Phan ra lugc d6 — Decomposition

e Phan ra luoc d6 sé dan dén viéc phan ra quan hé.

e Phan rd 1 quan hé r trén luge d6 R, cho ra 1 tap hop cac quan
hé
I, =mny(r) 1, = T(D),. ...

I.n — TEUn(r)
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Phan ra khong mat mat thong tin
(Lossless decomposition)

e Khao sat quan hé r va cacphanra cuanory,..., 1,
e Sau phan ra, CSDL khong con luu trit quan hé r ntra ma chi
luu lai cac quan hé chiéu cua no ry,.. , r,. CSDL phai c6 kha

nang kho1 phuc lai quan hé gbc r tur cdc quan hé chi€u nay.

e Néu khong khoi phuc lai dugc quan hé r thi viéc phan ra
khong biéu dién cung 1 thong tin voi CSDL goc =» Phan ra
mat mat thong tin (lossy decomposition)
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Phan ra két nd1 khong mat mat thong tin
(Lossless-join decomposition)

e Phén rd luge d6 R = (U,F) thanh 1 tap hop cac luge do
R;=(U.F) Ry= (U, Fy....
R, = (U,F,)

@ Khong mat mat (lossless) néu vd1 mo1 dién hinh (instance)

hop 1€ r cua lugc do R thi

r=r; <1, DI ..... DI T,
Voirl =y (r) 12 = (7). ...

I.n — TCUn(r)
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Phan ra mat mat thong tin
( Lossless decomposition)

e Cho luoc do quan hé
Q(TENNCC,DIACHI,SANPHAM,DONGTIA) c6 quan hé
tuong ung la r

e Datrl 1a quan hé ¢6 duogc béng cach chiéu r 1én
Q1(TENNCC,SANPHAM,DONGIA),

e Dat r2 1a quan hé ¢ duogc bé"tng cach chiéu r 1én
Q2(TENNCC,DIACHI)

e Datr’la quan hé ¢ duogc béng cach két ty nhién gittarl var2
qua TENNCC.
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Phan ra mat mat thong tin
( Lossless decomposition)

r
TENNCC | DIACHI SANPHAM ;| DONGIA

Hung 12 Neuyén Kiém | Gach éng 200
Hung 12 Neuyén Kiém | Gach thé 250
Hung 40 Neuvén Oanh | Gach éng 200

Y, = r_Q2+ r, = :I'.'.Q1+
TENNCC | DIACHI TENNCC | SANPHAM | DONGIA

Hung 12 Neuvén Kiém | | Hung Gach dng 200
Hung 40 Neuvén Oanh Hung Gach the 250

TENNCC
r' = 1| ><|x2
TENNCC | DIACHI SANPHAM

Hung 12 Nouyén Kiém | Gach éng
Hung 12 Neuyén Kiém | Gach thé
Hung 40 Nouyén Oanh | Gach éng
Hung 40 Neuyén Oanh | Gach thé

Kétqualar=+r hayr #r.Ql|><]|r.Q2.
- phép tach p(Q1,Q2) tach Q thanh Q1, Q2 la tach-két ndi (phan ra)
mat mat thong tin.
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Phan ra mat mat thong tin
( Lossless-join decomposition)

e Thuyc té s& nhin dugc nhiéu bo (tuple) tir phép két céac rl,
r2,...,m hon la cac bo géc ban dau > Vay tai sao la1 goi la
mat mat (lossy)??

Tuy nhiéu bo hon nhung lai thiéu théng tin va khong cé
cach nao biét duoc bd nao 1a ding, bd nao la khong ding
véi bo goc.

e Nhiéu b hon nhung khéng dting thong tin thi s& dong nghia
v6i mat mat thong tin
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Vi du phan ra két n6i mat mat thong tin

Cho quan hé r S D] Két néi tu nhién 2 quan hé

sl dl A ~ L
> 5 phan ra nay:

s3 d3

Instance r S D

sl dl
Phan ra thanh 2 quan hé 82 d2
s3 d3
sl d3
D s3 dl
dl
d2 Tsp(r) =t wpp(r)

= Co6 nhirng bo khong thudbc
quan hé gbc ban dau
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Phan ra khoOng mat mat thong tin

( Lossless-join decomposition)

%:% Tinh chat

o Néu O la mét lwoe do quan hé, Q1,02 la hai lwgc doé quan
hé con co

OI*N Q2" =X

QI"u Q2" =0"
X— 027
Thir=r.Ql = r.Q2

X
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Thuat toan kiém tra khong mat mat thong tin
( Lossless-join decomposition)

e Input:
Luoc d6 quan hé R={A1, A2, ..., An}
Tap cac phu thudéc ham F
Phép tach p(R1, R2, ..., Rk)
e Output: Két luan phép tach p khong mat mat thong tin.
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Phan ra khong mat mat thong tin

( Lossless-join decomposition)

Vi du 10: cho Q(SAIP), Q1 =(SA), Q2 =(SIP)
F={S,—>A,SI—>P}. Hoi viéc tach Q thanh Q1 va Q2 co6 gay
ra mat mat thong tin khong?
e Ap dung tinh chat trén, ta co
QI NQ2*=S
QlTu Q2" =SAIP=Q"
S— SA=Q1"
e Theo tinh chat trén, vGi moi quan hé r cua Q ta ludon co
r=r.Ql 2 r.Q2.

e Suy ra phép tach trén 1a phép tach két ndi bao toan thong
tin.

Tran Thi Kim Chi
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Thuat toan ki€ém tra khong mat mat thong tin
( Lossless-join decomposition)

Cac budrc ciia thuit toan kiém tra phép tich két noi bao

toan thong tin:

e Dit lidu vao: lugc d6 quan hé Q(A1,A2,...An), tip phu
thudc ham F, phep tach p=(Q1,Q2,...,Qk).

e Dit liéu ra: két luan phép tach p c6 phai 1a phép tach bao
toan thong tin ?

e Budc 1:
Thiét 14p mot bang véi n cot (twong tng voi n thude tinh) va k
dong (tuong Umg véi k quan hé), trong d6 ¢dt thir j ng vao1 thudc
tinh Aj, dong thr i ing véi luoc do Ri.
Tai dong i va cot j, ta dién ky hiéu aj néu thudc tinh Aj€ERi.
Nguoc lai ta dién ky hiéu bij.
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Thuat toan ki€ém tra khong mat mat thong tin
( Lossless-join decomposition)

Cac budc cua thuat toan:
e Budc 2:

Xet cac phu thuoc ham trong F va ap dung cho bang
trén.

Gia su ta ¢o phu thuéc ham X—Y€F, xét cac dong co
gia tri bang nhau trén thudc tinh X thi 1am bang cac gia
tr1 cua chiung trén Y.

Ngugc lai lam bang chiing bang ky hiéu bij. Tiép tuc ap
dung cac pth cho bang (ké ca viéc lap lai cac phu thudc
ham da ap dung) cho t61 khi khong con ap dung duoc
nira.
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Thuat toan kiém tra khong mat mat thong tin
( Lossless-join decomposition)

Cac budc cua thuat toan:

e Budc 3:
Xem xét bang két qua. Néu >§u§t hién mdt dong chira
toan g1a tr1 al, a2 ,...,an thi két luan phép tach p khong
mat mat thong tin.
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Thuat toan kiem tra khong mat mat thong tin
( Lossless-join decomposition)

V1 du: Cho quan hé:
EMP_DEPT

ENAME BDATE ADDRESS ONUMBER | DNAME

it Jon B, 19660100 731 FondrentousonT 5 Researth
Wong Frankin T, 10551208 638 Voss Houston T 5 Researh
Zelaya, Alcia.). 10680719 3321 Caste,Spring T 4 Adviniiation
Walice,Jornifer . 10410620 291 BeryBelirgTX 4 Adminihraion
Narayan Ramesh K. 19820615 975 FireOak Humble, T 5 Reseath
EngishJojee A 107240731 5631 Ficg Housion.TX 5 Ressath
lbberAhmadV.  OOTORTORT 19600329 080 Dallas Housion TX & Adminishaion
'.

Borg.JamesE. 868665555 1937-11-10 450 Stone Houston, TX Headquaners
Hinh 6.15. Minh hoa dtr liéu cta quan he EMP_DEPT
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Thuat toan ki€ém tra khong mat mat thong tin

( Lossless-join decomposition)

Vi du:
e Tach thanh 2 quan hé:
EMPLOYEE
ENAME SSN BDATE ADDRESS DNUMBER ]
Smith John B. 123456789 1965-01-09 731 Fondran, Houston, TX 5
Wong,Frankiin T, 333445855 1056-12-08 638 Voss,Houston TX 5
Zelaya Alicia J. 998887777 1968-07-19 3321 Castle,Spring, TX 4
Walace Jernifer S. Q87eR4321 1941-06-20 291 Berry,Bsilaire, TX 4
Narayan Remesh K., 060804444 1962-09-15 975 Fire Qak Humble TX 5
English,Jayoe 4. 453453453 197207-31 5631 Rice Houston, TX 5
Jabbar Ahmad V. 087087087 1969-03-20 980 Dallas, Houston, TX 4
Borg.James E. 888665555 1937-11-10 450 Stone.Houston, TX 1
DEPARTMENT

DNAME | DNUMBER | DMGRSSN

Research 5 333445555
Administration 4 987654321
Headquarters 1 888665555
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Thuat toan kiém tra khong mat mat thong tin
( Lossless-join decomposition)

Vi du:

Tap phu thuéc ham F:

EMP_DEPT

ENAME | SSN DNAME

: .
T

Kiém tra phép tach trén 1a khong mat mat théng tin:

Buwoc 1:

Address | DNumber

EMPLOYEE . a4 as 1
as

3

DEPARTMENT
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Thuat toan ki€ém tra khong mat mat thong tin

( Lossless-join decomposition)

Vi du:

e Budc 2: Xét phu thudc ham Dnumber-> DName, DMgrSsn.
Ta nhén thay c6 gia tri a5 & dong tha 2, nén ta s& lam bang
g14 tr1 a6, a7 cho dong thur 1.

e Budc 3: Ton tai mot dong chura gia tr1 al, a2,..a7. Két luan,
phép phan ra trén khong mat mat thong tin.

EName | SSN | BDate | Address | DNumber | DName | DMgrSsn

EMPLOYEE al a2 a3 ad as a6 a7

DEPARTMENT | b21 b22 | Db23 b24 as a6 a7

Ghi chu: Sinh tfiéu_thuc hién ‘phép noi tr nhién 2 quan hé EMPLOYEE va
DEPARTMENT trén dé kiém tra c6 biang quan hé ban dau EMP DEPT

23
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Thuat toan ki€ém tra khong mat mat thong tin
( Lossless-join decomposition)

Bai tap:

Cho quan h¢ R(W,A,Z,Y,Q,P)., Ho1 phep tach
R thanh cac quan hé sau c6 mat mat thong tin
khong?

o R,(A,2);

® R,(W,Y,Q,P)

® R;(Y,Q,P,A)

e F={W —>AYQP, A >Z, YQP —-A}
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Phan ra nhi phan

(Binary Decomposition)

e Cholugc d6 R =(UF)vaR,=(U,F,),R,=(U,, F,) la mot
phan ra nhi phan cua R.

e Su phan rd nay khong mat thong tin néu va chi néu thoa
man mot trong cac diéu kién sau:

(Ul nU2) > Ul e F*
(Ul nU2)> U2 e F*
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Phan ra nhi phan

(Binary Decomposition)

Cac thuoc tinh chung cua Ul va U2 phai chira khoa cua
hoac R1 hoac R2.

e Kiém tra nay la can thiét dé bao dam phan rd c6 két ndi
khong b1 mat.

® Vi du: Cho R(SNLRWH) ¢6 FD R = W vi pham chuan
3NF, nén tach thanh SNLRH and RW. Phdn ra nay co bi
mat két noi khong???
Khong, vi R la thuoc tinh chung cua ca 2 luwoc do RI,
R2 nén phan rd nay két noi khong mat..
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Phan ra nhi phan
(Binary Decomposition)

Vidu
e Xét lwoc dd quan hé
PERSON(SSN, Name, Address,Hobby)

SSN Name Address Hobby

1111111 | John 123 Main St. Stamps
1111111 | John 123 Main St. Coins

5556667 | Mary 7 Lake Dr. Hiking
5556667 | Mary 7 Lake Dr. Skating
9876543 | Simpson Fox 5TV Acting
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Phan ra nhi1 phan

(Binary Decomposition)

e Néu phan rd lugc d6 trén thanh 2 lugc d6 sau:
PERSON1(SSN, Name, Address)
HOBBY (SSN, Hobby)

Viéc phan rd ndy c¢6 mat thong tin khong??
e Vi PERSON1 n HOBBY = {SSN} ma SSN la khoa chinh
cua PERSONI1, do do

PERSON1 n HOBBY - PERSON1

Phan rd nay khong mat thong tin

Tran Thi Kim Chi 28



Phan ra bao toan phu thugc ham

e Cho lugc @6 R =(U,F)vaR, =(U,F,),R,=(U,F,),. R =
(U,, F,) 1a phan rd cua R.

e Phan ra dugc go1 la bao toan phu thudoc ham néu va chi néu
Fva (' r latuong duong nhau.
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Phan ra bao toan phu thugc ham
Dependency-Preseving Decomposition

e Khao sat luge do quan h¢ sau:
HASACCOUNT(Clientld, Officeld, AccountNumber)
Vo1 cac FD sau:

Clientld, Officeld = AcountNumber
AccountNumber-> Officeld
Néu phan 13 luge d6 trén thanh 2 lugce do sau:
ACCTOFFICE (AccountNumber, Officeld)
ACCTCLIENT (AccountNumber, Clientld)

Phan ra trén c6 mat mat thong tin khong???
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Phan ra bao toan phu thud¢c ham

e Phan rd trén khong mat mat thong tin vi:
ACCTOFFICE N ACCTCLIENT ={AccountNumber}
Ma AccountNumber la khoa chinh cuia ACCTOFFICE, nén
ACCTOFFICE n ACCTCLIENT - ACCTOFFICE
® Nhung phan ra nay khong bao toan phu thudc ham
e Phu thugf)c ham goc Clientld, Officeld > AcountNuml?er (1)
khong ton tai trong cac phu thuoc ham cua cac lugc do phan
ra vi:
Ca hai phan rd déu khong chira du cac thudc tinh khoa cua phu

thuoc ham goc (1) nén khong thé suy dién lai dugc phu thudc
ham nay
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Phan ra bao toan phu thud¢c ham

e Néu 1 phu thuéc ham f € F nhung khong thudc bat ky Fi
nao khong co nghia la phan rd khong bao toan phu thudc
ham néu f c6 thé dugc suy dién tur

n

F

i=1 !

Chi khi nao f khong suy dién duogc tr Ui F thi lic d6
phan rd méi khéng bao todn phu thudc = dé duy tri f
doi hoi phai c6 két ndi cac luge dd phan ra trudce, kiém
tra phu thudéc ham sau
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® Phan ra quan h¢ HASACCOUNT

AccountNumber

Clientld

Officeld

B123

111111

SBO1

A908

123456

MNO38

AccountNumber

Officeld

Account Number

Clientld

B123

SBO1

B123

A908

MNO38

111111

A908

123456
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e HASACCOUNT va phan ra cua no6 sau khi chen thém 1 hang

AccountNumber Clientld Officeld

e
< B123 \ 111111 SBO1

B567 J/ 5 111111 \ SBO1

A908 / 123456\ |MNO8
\

AccountNumber | Officeld || Account Number Clientld
B123 SB01 B123 111111
B567 SB01 B567 111111
A908 MNO8 A908 123456

Sau khi join 2 lugc do phan ra lai, phu thuoc ham 34
ClientId, Officeld 3" REStRtNumber bi vi pham



Phép chiéu cua tap phu thudc ham

e Khao sat lugc d6 R =(U,F), mot quan hé r trén R va 1 tap
thudc tinh Sc U

e Phép chiéu ctia tap F 1€n tap cac thudc tinh S dugc dinh
nghia nhu sau:

T (F)={X2Y|X2Y eF+and X U YC S}

Phép chiéu nay duoc ky hiéu Fq
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Vi du vé phép chiéu tap FD

e Cho R=(U,F) v6i U={A,B,C},F={A>B, B>C, C>A}
e Gia st R dugc phan ra thanh 2 luoc do AB va BC

* F,g= {A2B]}

o Fy= {B>C}

e Con C=2 A thi sao??

=>»Phép phan rd R ¢6 bao toan phu thudéc ham khong??
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Vi du vé phép chiéu tap FD

o F+=FU{4 2C, B =24, and C 2 B}
F,.s= {A=2B; B2>A}, Fy= {B>C; C>B}
F,g UFg={4 2B, B=2C, B24, C2B}

(Fog U Fge)' c6 chira FD C2>A

® Phan ra nay bao toan phu thudéc ham

Cac vi du trong gido trinh CSDL trang 64
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Thudt todn kiém tra bdo toan phu thuéc ham

Thuét toan tim bao déng ciia tip thudc tinh X d6i v6i G = U
[1Qi(F)
Vao: p =(Q1,Q2,...,Qk),F.X
Ra: XG*

Buwéc 1: Vi moi phu thudc ham X—Y eF ta thyc hién tur
budc 2 dén buoc 4

Buoc 2: dat 2’ = X

Budre 3: thé Z° = ZU((Z’ QY NQ+)

Buwéc 4: néu ¢ Qi, Z’thay d6i thi thuc hién lai bude 3 cho
Qdau tién , ‘

Nguoc lai ket thuc thuat toan va tra vé Z’(1a bao dong XG™)

Tran Thi Kim Chi 38



Thudt todn kiém tra bdo toan phu thuéc ham

Thuit toan kiém tra bio toan phu thudéc ham
Vao: p =(Q1,Q2,...,Qk),F
Ra: két luan phép tach p bao toan hay khong bao toan phu
thudc ham
Buoc 1: Y('yi moi phu thuéc ham X—Y eF ta thuc hién tur
budc 2 dén budc 3:
Buwée 2: Tim bao dong X, vo1 G = TI1QI(F)
Buée 3: Néu Y < X, thi X—>Y e UIQ,(F)*
Budc 4: Neu tat ca phu thugc X—Y eF deu thue UIIQ;(F)*
thi ta k€t luan phan ra p bao toan phu thuoc ham ngugc lai p
khong bao toan phu ham

Tran Thi Kim Chi 39



Thudt todn kiém tra bdo toan phu thuéc ham

Thuit toan kiém tra bio toan phu thudéc ham

e Bai tap: Cho lugc d6 quan hé Q(C,S,Z) va
F={CS—Z,Z—C}.

e Phép tach p=(Q,,Q,) tach Q thanh hai lugc d6
QI(S,Z) va Q2(CDZ)

® Hoi phép tach c6 bao toan phu thudc ham
khong?
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Thudt todn kiém tra bdo toan phu thuéc ham

Vidu 1: thuc hién lai vi du 13, nghia la kiém tra phép tach c6 bao toan
phu thu¢c ham khong?
e Vao: Q(C,S,2),F={CS—Z,7Z—C},QI1(5,Z) va Q2(C,2)
® Duong nhién Z—->CeG =TIQ1(F)UIIQ2(F)= Z—C €
(IIQ1(F)UIIQ2(F))+
. 22=CS
- Gan Z2’=2"U((Z’M)+ N ). Z2 = CSU(SNSZ)=CS
Buéc 1 va 2 ¢6 Z° khong thay doi, ta sang luoc dd Q2 va tinh tiép Z
- Gan Z2’=2"u((Z’N)+ N ). Z° = CSU(CNCZ)=CS
Z’khong thay doi va hét luge d6 quan hé = ngung khong tinh tiép Z’
. Vay =CS= CS—Z ¢ (I1Q1(F) u ITQ2(F))+ phép phan ra khong bao toan
phu thu¢c ham.

Tran Thi Kim Chi a1



Thudt todn kiém tra bdo toan phu thuéc ham

Vi du 2: thuc hién lai vi du 12 v&i ndi dung két luan phép tach p cé

bao toan phu thudoc ham khong (khong tinh F*)
Vao: Q(A,B,C),F=<{A—»B,B—~C,C—>A} Q1(A,B) va Q2(B,C)
Hién nhién G = I1Q1(F) U IIQ2(F) o {A—B,B—>C}
Ta xac dinh C—>A ¢6 thudc (ITQL(F) w I1Q2(F))+Z’=CS

. Z2’=C

 GanZ2’=20((Z’N)+ N ): 2’ = CU(NAB)=C
Buédc 1 va 2 ¢6 Z° khong thay doi, ta sang luoc do Q2 va tinh tiép Z’

- GanZ2’=2"u(Z’N)+ N ): Z° = CU(ABCNBC)=BC
Z’thay d6i = tinh tiép Z’bat dau tir luge d6 Q1

. Gan 2’=2"u((Z’n)+ N ): Z2=BCU(ABCNAB)=ABC
do Z’=Q+ = Z’ s& khong bao gio thay doi.

. vay =ABC = C>Ac(I1QL(F) u IIQ2(F))+ phép phan ra bao toan phu
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Phan ra lugc d6 quan hé

e Hai tinh chat ctia phan ra:
Lossless (khéng mat thong tin)
Dependency-preserving (bao toan phu thuoc ham)
e Tinh chat nao quan trong hon???

=>» Lossless 12 bat buoc (mandatory) trong khi dependency-
preserving la tuy chon (optional)

Tran Thi Kim Chi



Phan ra lugc d6 quan hé

Vi du: Cho luoc d6 quan h¢ Q(C,S,Z) va
F={CS—Z,Z—->C}.

Phép tach p=(Q,,Q,) tach Q thanh hai lugc d6 Q,(S,2)
va Q,(C,2).

e Hoi phép tach ¢ bao toan phu thuoc ham khong?

Tran Thi Kim Chi



Phén ri thanh dang chuan BC (hay chuan 3)
bao toan thong tin

1. Cach thong thuong
e Thuit toan phan rd Q.F thanh dang chuan BC (hay chuan 3) bao
toan thong tin
e Budc 1:Tim tat ca khoa ctia Q
Buéc 2:Tim phu thugc ham X — Y € F c0 X khéng la siéu khoa
va Y khong chira thugc tinh khoa.
Néu tim thay thi tach Q thanh Q1 va Q2 theo quy tac sau:
Ql:Q[XY]; F1=IT1Q1(F)tim bao dong cia tat ca tp con cla
XY dé suy ra I1Q1(F)=F1
QZZQ[Q+ -Y] F2=I1Q2(F)tim bao dong cua tat ca tap con cua Q+ Y
deé suy ra [1Q2(F)=F2

thuc hién thuat toan phan ra (Q1,F1)
thuc hién thuat toan

Tran Thi Kim Chi



Phén ri thanh dang chuan BC (hay chuan 3)
bao toan thong tin

1. Cach théng thwong
e Thuéit todn phan rd Q,F thanh dang chuan BC (hay chuan 3) bio
toan thong tin
Nguoc lai néu khdng tim thay thi ¢6 hai truong hop:

Truwong hep 1: moi phu thude hém trong Fi déu
cO veé trai la siéu khoa thi Qi dat chuan BC
Truwong hop 2: néu co phu thudce ham c6 vé trai
khong la sieu khoa va vé phai la thudc tinh khoa thi
Qi dat chuan 3.

Tinh chét: Theo thuat toan trén, khi phan ra Q thanh Q1(XY)vdi
X-Y va Q2 thi tdp khda SQ cua Q lubn lubn bang vdi tap khoa
SQ2 cua Q2.

Vi du: Gido trinhGabdstrang 66 46



Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

2. Thuit toan phan ra Q,F thanh dang chuin BC (hay chuan 3)
bao toan thong tin
e Budc 1: Tim tap tat ca khoa SK cia Q
e Budc 2: Tim phu thuoc ham X — Y € F ¢ X khong la siéu khoa
va Y khong chtra thudc tinh khoa. Néu tim thay thi tach Q thanh
Q1 va Q2 theo quy tac sau:
Q1=Q[XY]; Tinh F1 bang cach tinh bao dong tit ca tap con cua XY
Q2=Q[Q+ -Y] SK ciing la tap khoa ctuia Q2
e thuc hién budce 1 cho Q1
e thuc hién budce 2 cho Q2
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Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

2. Thuit toan phan ra Q,F thanh dang chuin BC (hay chuan 3)
bdo toan thong tin
e Nguoc lai néu khong tim thay thi c6 hai trudng hop:
Truong hop I moi phu thudc ham trong Fi déu cové trai 1a siéu khoa
thi Q1 dat chuan BC
Truong hop 2: néu c6 phu thudc ham co Qvé trai khong la siéu khoa va
ve phai la thudc tinh khoa thi Q1 dat chuéan 3.

Vi du: Gido trinhh&aPdsitrang 67 a8



Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

3. Thuat Toan phén rd Q. F thanh dang chuan BC bdo toan thong tin
® Budc I: 7’ =Q+
e Budc 2: phan ra 7’ theo thuat toz’gn chi tiét dé duoc 2 luoc d6
Z’-A va XA trong d6 XA ¢ dang chuan BCva X — A
Néu thuat toan chi tiét cho két qua thi qua budc 3

Nguoc lai két thic thuat toan
Budc 3: nhan XA 13 mét luoc do con cua cac luoc d6 két qua
Ql,...,Qk
Budc 4: thuc hién phan ra Z°-A,F
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Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

. Thuat Toan phan rd Q, F thanh dang chuan BC bao toan thong tin
Thuét toan chi tiét
® Budc I:

Néu Z’ khong chtra AB sao cho (Z’-AB)—A. thi bao khong phan r
duoc.

Nguoc lai qua budc 2
Budc 2. dat Y’ =272’
Buéc 3: néu Y’ chira AB sao cho (Y’-AB)—A. thi gan Y’ = Y’-B
thuc hién lai budc 2
Budc 4: budce 3 cho két qua Y’ = XA voi XA & dang chuan BC va
X —> A. Traveé XA

Vi du: Giao trimhreaRdstrang 71 50



Phén ri thanh dang chuan BC (hay chuan 3)
bao toan thong tin

Bai tap: cho Q(CTHRSG),
F={C—>T;HR—-C;HT—->R;CS—>G;HS—>R}
hay phan ra Q thanh cac lugc d6 con dat

chuan BC bao toan thong tin.

Vi du: Giao trimhregideitrang 71 51



Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

e Bai tap:
e ChoR(A,B,C,D, E)

F={DE-2>A; B> C; E=> AD; AB>D}
1) Xac dinh dang chuan cta Q

2) Hay phan ra Q thanh cac lugc do con dat
chuan BC bao toan thong tin.

Vi du: Giao trimhreaRdstrang 71

52



Phén ra thanh dang chuan BC (hay chuan 3)
bao toan thong tin

Cho lwgc d6 quan hé R(ABCDEG) va tap phu thudc ham
F= {AB->C;AD->E; C ->DG; AB ->DE }

Cau 1 : Chirng minh phu thuéc ham AB->G dwoc suy dan tor F
bang 2 phwong phap ?

- St dung luat dan Amstrong
- St dung bao dong cua tap thubc tinh

Cau 2 : Tim tat ca cac khoa cia R ?
Cau 3 : Tim dang chuan cao nhat cia R ?
Cau 4 : Tim pha tbi thiéu cta F ?

Cau 5 : Néu R chwa dat 3NF hay phan ra R dat 3NF bao toan théng tin va
bao toan pth ?

Vi du: Giao trimhreaRdstrang 71 53



Phéan ri thanh dang chuan 3 vira bio toan thong tin
vura bao toan phu thudoc ham

1. Thuit Toan phan rd Q, F thanh dang chuan 3, bio toan théng
tin, bao toan phu thuéc ham
Dit liéu vao: luge d6 quan hé Q va tap phu thuéc ham F.
Dit liéu ra; mét phan rd sao cho mdi luge d6 quan hé con déu dat chuan 3
vira bao toan thong tin vira bao toan phu thudc ham.
Tim phu toi thiéu Ftt ctia F

- Néu ¢6 mot phu thuoc ham nao cua Ftt ma lién quan dén tat ca cac thude
tinh cua Q thi két qua phan ra chinh la Q ( Q khéng thé phan ra)

. Néu c6 nhﬁfl}g thudc tl'nh, ctia Q khdng nam trong mot phu thudc nég 01"’1a
Ftt - du & vé phai hay vé trai cua F thi chdng tao thanh mét lugc do can
tim.

Ct mdi phu thudc ham X — A e Fit thi XA 1a mot luge d6 can tim

. Néu ¢6 mot luoc do con chira khoa K cua Q thi két thic thuat toan

owroc lai tao mot luwoc do con K

Vi du: Giao triphrGadstrang 71 54




(a1 thuat phan ra BCNF

e R=(U,F) 1a 1 lugc do quan hé khong & chuan
BCNF.

e (iai thuat: thue hién 1ap la1 viéc phan chia R
thanh nhiing lugc d6 nho hon sao cho cac
[woc d6 méi co it FD vi pham BCNF hon.
Giai thuat két thuc khi tat ca luoc d6 két qua
déu ¢ dang BCNF
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(a1 thuat phan ra BCNF

Input R = (U,F)
Decomposition = R

While ¢6 lugc @6 S= (V,F?) trong Decomposition khong phai
BCNF
/*Néu c6 X%S{ eF sao cho X U Y < S va vi pham BCNF,
dung FD nay dé€ phan ra*/
Thay S trong Decomposition vo1 S1 = (XY, F1)
S2=( (S-Y) U X, F2) v¢i F1,F2 14 tat ca cac FD cua F’
End

Return Decomposition

Tran Thi Kim Chi



e Cho lugc d6 R(CSJDPQV) va C la khéa.

e Tdp phu thuoc ham {C-> SJDPQOV, JP-> C ; SD -2
P, J2S}.

® Do SD 2P vi pham chudn BCNF nén tach thanh 2 luoc do.

RI1(SDP) ¢ dang chudn BCNF.
R2(CSJDQV): vi J3S vi pham chudan BCNF nén tiép
tuc phan rd R2 thanh 2 lwoc dé R21(JS) va R22(CJDQV)

Tran Thi Kim Chi



CSIDPQWV

e

sDP C3IDOQV

J—m= 5

CIDOQV

Phan ra nay cé bao toan phu thuéc ham khong???
Khong (do JP-> C doi hoi phai thuc hién phép két join mai
co dudc )
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e Cho R= (U,F), U={ABCDEFGH}, F= {ABH > C, A>DE,
BGH- F, F> ADH, BH> GE!

e Tim FD vi pham BCNF
(ABH)"=U , ABH la siéu khoa, ABH = C khong vi

pham BCNF
A+ = U, A>DE vi pham BCNF
® Chia R thanh
R1 =(ADE, {A->DE})
R2 = (ABCFGH,{ABH->C, BGH->F, F-> AH, BH>G})
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e Sau khi phan 3, chl ¥ dén 2 phu thudc ham géc F> ADH,
BH-> GE
Chia F>ADH thanh {F>AH, F>D}

Chia BH>GE thanh {BH>G, BHOE}

e F>D, BH>E khong c6 chd trong cac phan 13 méi (vi
khong c6 rang budc nao c¢d du thudc tinh cho cac FD nay)

e Nhung
F>D c6 thé suy dién tt F>AH € R2 va ADDE e Rl
BH- E c6 thé suy dién dugc dua vao (BH)+ tir R1,R2
=» Phin rd R1,R2 bao toan phu thuoc ham

Tran Thi Kim Chi



e RI1 la BCNF
e Vo1 R2:

ABH-> C, BGH - F khong vi pham BCNF (ABH,
BGH déu la si€u khoa)

F-> AH vi pham BCNF

=» Phan ra R2 thanh
R21=(FAH, {F>AH})
R22= (FBCG, {})

> R21, R22 déu 1a BCNF nhu:ng khi d6 cac FD ABH-> C,
BGH - Fva BH=>G khong cO6 mat nira va cung khong the
suy dan duoc tir cac FD ciia R21, R22 va R1

=» Phan ra R2 khong bao toan phu thuoc ham

Tran Thi Kim Chi



Nhan xeét

® Viéc pl}én rd R thanh R1, R21, R22 khong phai la
duy nhat.
e Néu bat dau tir FD F-> ADH thi s& c6
R1=(FADH; {F-> ADH})
R2 = (FBCEG,{})
Rl,RQ cling ¢ cl}uéln B(NJNF va 1 s6 FD goc cling
b1 mat, khong thé suy dién dugc

Tran Thi Kim Chi



Tinh chat cua giai thuat phan rd BCNF

e Khong mat mat thong tin

e Nhung c6 thé khong bao toan phu thuoc ham

e La giar thuat khong xac dinh (nondetermini§tic),
phu thudc vao thtt tu cac FD dugc chon dé xet
phan ra

Tran Thi Kim Chi



Phan ri thanh chuan 3NF

e Hai cach thuc hién:
Cach 1: dung gia1 thuat phan ra nhu cuia BCNF
nhung c6 bo sung dé phan rd bao toan phu
thudc.
Cach 2: dung phuong phap tong hop (synthesis),
bat dau tir cac thudc tinh riéng ré, nhom chung
lai thanh cac luge do

Tran Thi Kim Chi



Cach 1: Phan ra thanh chuan 3NF

® Cho R(U,F) véi F 1a phu toi thiéu. Gia sur da phan ra
khong mat mat R thanh R1; R2; ... ; Rn. Moi Ri déu
dd ¢ dang chudn 3NF. Pé bdo ddm phdn rd nay bdo
toan phu thuoc ham, can thue hién thém 2 bude sau.
Xac dinh tap N chua cac FD khong duoc bao
toan (not preserved) nghia la khong co6 trong bao
dong ciahopcacFi (| JF)
V&i moi FD trong N, tao thém 1 luoc do quan h¢
mdi XA va bo sung nd vao tap phan ra.
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Cach 1: Phan ra thanh chuan 3NF (tt)

e Dé t6i uu, néu tap N chira nhiéu FD cé cung vé
trai X> Al; X2>A2; ...X> An, c6 thé thay thé
chung thanh FD don tuong duong X->
AlA2..An. Vi vay chi can tao thém 1 luoc do
quan hé méi (X A1A2..An) thay vi phai tao nhiéu
luoc d6 (XAi)

Tran Thi Kim Chi



Vi du: phan ra lugce d6 thanh 3NF

e Xét lwoc d6 (CSJDPQV) va tip FD {C>
SJDPQV:JP > C,SD > P,J 2> S)

e Néu ta phdn ra thanh SDP va CSJDQV, thi SDP o
chuan BCNF nhung CSJDQV khong dat dwoc chudn

3NF. Vivdy tiép tuc phan ra thanh JS va CJDOV.

e Cac lugc d6 quan hé SDP, JS va CJDQV déu dat
chudn 3. Phdn rd két noi khéng mat (lossless join)
nhung JP-2>C khong dwoc bao toan (not
preserved) D bo sung thém lwoc do CJP nita.

Tran Thi Kim Chi



Cach 2: dung phuong phap synthesis

e Xuat phat tir phu toi thiéu ctia FD F, tao 1
[woc d6 quan hé mai Ri cho mdi FD trong F.
Tat ca luge do nay déu ¢ 3NF va bao toan
phu thudc.

e Néu phan rd nay lam két noi bi mat
(lossless-join) thi bo sung thém 1 luoc d6
chi chtra cac thudc tinh khoa.

Tran Thi Kim Chi



Vi du dung cach synthesis

® Cho R(4BC) véi phii t6i thiéu (minimal cover)
F={A2>B, C->B, A=2>C}.

® Budc 1: phdn rd thanh 2 lwoc dé RI(AB) va
R2(BC).

® Budc 2: phdn rd bi mat két noi vi A=>C khéng
the suy dien dwoc tw hop cac FD cua R,
R2.Bo sung théem luwoc do R3(AC).

Tran Thi Kim Chi



Tinh chat cta giai thut phan ra 3NF

e Bao toan phu thugc ham
e Khong mat thong tin

Tran Thi Kim Chi



e Phu toi thiéu G cua tap F vi du trudec:
G={ABH->C,A->D,C2>E,F>AE->F}
e Phan ri thanh 6 lugc do:

(ABHC; {ABH—>C})

(AD; {A>D})

(CE; {C2E})

(FA; {F>A})

(EF; {E->F}

(BHE;{BH->E})

e Khong c6 luge do phan rd nao 1a siéu khéa BCGH, nén bo sung
thém luogc do thir 6
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Phan ra BCNF thong qua phan ra 3NF

e Vi giai thuat phan rd BCNF c6 thé khong bao
toan phu thuéc ham—-> nén phan ra BCNF
thong qua phan rd 3NF. Néu luoc d6 sau phan
rd 14 BCNF thi ding, néu khong thi dung luc
d6 moi dung giai thuat BCNF dé phan ra tiép

Tran Thi Kim Chi



Thuat toan phan ra mot lugc do quan he
thanh cac luoc do con 0 3NF.

e Input:
Luoc d6 quan hé R
Tap cac phu thu(j’c he‘up F, khong lam mat tinh tong quat
gia sir do la phu toi thiéu.

e Output:

Phép tach khong mat mat thong tin trén R thanh céac luoc
do con ¢ dang chuan 3 sao cho van bao toan cac phu thudc
ham.

Tran Thi Kim Chi



Thuat toan phan ra mot lugc do quan he
thanh cac luoc do con 0 3NF.

Cac bwdc cua thuat toan:

e Budc 1: Loai bd cac thudc tinh cia R néu thudc tinh dé
khong lién quan dén phu thudc ham nao cua F.(khong c6 mit
& ca hai vé cta phu thudc ham).
Budce 2: Néu c6 mot phu thudc ham cua F lién quan dén tat ca
cac thudc tinh cua R thi két qua chinh 1a R.
Buéc 3: Ngoai ra, phép tach p dua ra cac lugc d6 gom cac
thudc tinh XA trng v61 phu thugc ham X—A €F. Néu ton tai
cac phu thuéc ham X-2>Al1, X-2>A2, ...,.X-2>An thudc F thi
thay thé XAi (1<=i<= n) biang XA1A2. . .An. Qua trinh tiép
tuc.
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Thuat toan phan ra mot lugc do quan he
thanh cac luoc do con 0 3NF.

Vi du:

® Cho lugc do quan h¢ R(C,T,H,R,S,G) v6i tip phu thudc ham
to1 thiéu F:

C->T, HR>C, HT=2>R, CS>G, HS—> R.

O Y‘éu cau: Phan ra lugc do quan h¢ trén thanh cdc quan h¢ con
déu ¢ dang 3NF.

® St dung thuit toan tim khoa—> Khoa chinh ctia R 1a HS.

Thyc hién thuat toan:

e Budc 1: Khong c6 thudc tinh b1 loai bo

e Budc 2: Khong c6 phu thudc ham nao lién quan tdi tat ca cac
thudc tinh

Tran Thi Kim Chi



Thuat toan phan ra mot lugc do quan he
thanh cac luoc do con 0 3NF.

Vi du:
Budc 3:

Phu thudc ham C=> T vi pham 3NF (phu thudc bac cau vao
khod), vi vay tach R thanh R1(C,T) va R2(C,H,R,S,G).

Phu thuoc ham CS—>G vi pham 3NF(phu thudc bo phan vao
khod), tach R2 thanh R21(C,S,G) va R22(C,H,R,S).

Phu thuoc ham HR—>C vi pham 3NF, tach R22 thanh
R221(H,R,C) va R222(H,S,R)

Nhu vay, quan h¢ R dugce tach thanh cac quan hé sau: R1,
R21, R221, R222
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Thuat toan phan ra mot lugc do quan he
thanh cac luoc do con 0 3NF.

® Luuy:
e Két qua ciia phép tach co thé khac nhau phu thudc vao thtr tu
ap dung cac phu thu¢c ham khi thuc hién thuat toan.

e Sinh vién ty kiém tra xem viéc tach quan h¢ nhu trén co mat
mat thong tin khong.
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1. Chomét quan hé¢ R={A, B, C, D, E, F, G, H, I, J} va tap phu
thuoc ham

e F={AB>C,A> D, E,B2> F,F> G,HD-> 1, ]}
e Yéu cau:

Tim {A}+={D,E,1,J}

Tim khoa ctuia quan hé R.

Tach quan hé R thanh BCNF.

Kiém tra xem viéc tach trén c6 mat mat thong tin khong?

Tran Thi Kim Chi



2. Lap lai yéu cau & bai 1 véi tap phu thudc ham sau:
e G={AB>C

B,D—> E. F

A,D—> G H

A1
H>J)

Tran Thi Kim Chi



3. Cho mot quan hé R ={CourseNo, SecNo, OfferingDept,
Credit Hours, CourseLevel, InstructorSSN, Semester, Y ear,
Days Hours, RoomNo, NoOfStudents} va tap phu thuoc ham:

e F={ CourseNo > OfferingDept, Credit Hours, CourseLevel;

CourseNo, SecNo, Semester, Year > Days Hours,
RoomNo, NoOfStudents, InstructorSSN;

RoomNo, Days Hours, Semester, Year = InstructorSSN,
CourseNo, SecNo }

e Tim khoa cua quan hé R.

® Quan h¢ trén thudc dang chuan méy?
e Tach quan hé vé dang 3NF.

Kiém tra xem viéc tach trén c6 mat mat thong tin khong?
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3. Cho mot quan hé R ={CourseNo, SecNo, OfferingDept,
Credit Hours, CourseLevel, InstructorSSN, Semester, Y ear,
Days Hours, RoomNo, NoOfStudents} va tap phu thuoc ham:

e F={ CourseNo > OfferingDept, Credit Hours, CourseLevel;

CourseNo, SecNo, Semester, Year > Days Hours,
RoomNo, NoOfStudents, InstructorSSN;

RoomNo, Days Hours, Semester, Year = InstructorSSN,
CourseNo, SecNo }
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Cho quan h¢ R(A, B, C, D, E,F) va tap phu thuoc ham
F={A->BD; F>AB; AC->DF; BC2E; }
1. Chl’l’ng minh rang AC—E 1a thanh vién cta F bang
tien d€ Amstrong va bao dong(0.5d)
Tim phu t6i thiéu cua F (2 &)
Xac dinh khoa cho quan hé R. (14d)

Xac dinh dang chuan cao nhat cho quan h¢é R. (14d)

Ban dua ra giai phap dé stra quan hé trén (tach quan
h¢) dat chuan cao hon. (0.5d)
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e CHUYENNGANH(MaCN, TenCN)

e SINHVIEN(MaSV, HoTen, Email, SoDT,
ChuyenNganh)

¢ GIANGVIEN(MaGYV, HoTenGV, Email,
ChuyenNganh)

e DETAI(MaDT, TenDT, LoaiDT, YeuCau,
MucTieu, MaGYV)

e PHIEUDANGKY(MaSV, MaDT,
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Dua trén lwge do co so dir lieu cua cau 1, ban hay viét cac
lIénh SQL sau:

Li¢t ké danh sach sinh vién (MaSV, HoTen, chuyenNganh)
thuc hién dé tai do cac giang vién khac chuyén nganh hudng
dan trong hoc ky 2 nam hoc 2017-2018, dugc sap xép theo
chuyén nganh cua sinh vién.

Liét ké danh sach cac dé tai (MaDT, TenDT) do giang vién
chuyén nganh ‘Hé thong thong tin” hudng dan trong hoc ky 2
nam hoc ‘2017-2018

Liét ké danh sach giang vién (MaGV, HoTenGV) huéng dan
nhiéu hon 10 sinh vién.

Liét ké danh sach tén nhitng dé tai khong duoc sinh vién ding

Tran Thi Kim Chi



	Slide 1: Phân rã lược đồ (Decomposition)
	Slide 2: Nội dung
	Slide 3: Mục đích của phân rã lược đồ quan hệ
	Slide 4: Mục đích của phân rã lược đồ quan hệ
	Slide 5: Tính chất của phân rã lược đồ
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