Chuong 5

Ngon Ngir Tan Tw

Trong CSDL thuc hién viéc m6 hinh hoa thong tin gdm cac su kién dugc lién két hay
biéu dlen mot tinh trang thé gi6i thuc. Ngon ngir tan tir ung dung logic toan dé thé hién

truy van. Ngon ngr tan tir ¢6 hai loai, ngdn ngir tan tir ¢6 bién 13 b va ngdn ngit tan tir co
bién 1a mién gia tri.

1. Ngon ngir tin tir c6 bién 1a bd
1.1. M@t s6 khai niém
Dang thuc: {¢| P(1)}, véi:

e t: bién bd, nhan gia tri 1a mot bd cua quan hé. Khi do t.A 1a gia tri cia bo t tai
thudc tinh A.

e P(t): cong thirc lién quan dén bién bo t, phu thudc vao gia tri cua t ma P(t) cho két
qua dung hay sai.

o Két qua tra vé 1a tip hop cac b t thoa P(t)
Vi du:
e Tim tit ca nhitng nhan vién nam
{t | NHANVIEN(t) A t.Phai =' Nam'}
e Tim tit ca nhitng nhan vién nit va c6 luong trén 1500000

{t | NHANVIEN (t) A t.Phai ='Nit"'At.Luong > 1500000}

V&i mdi bién bo t, quan hé¢ R ma t bién thién trén d6 duge goi la quan h¢ vung ctua bién
bd. Gia tri nay duoc chi dinh bang dicu ki¢n dang R(t).

1.2. Dinh nghia hinh thirc ctiia phép tinh b0

Dang tong quat: {t,.4,,t,.4,,....t,.4, | P(t,,t t t,..)}, VOI:

2900 n’ n+12°*2 " n+tm
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o .t t .t 14 cac bién bo

lasees by byl
e A, lathudc tinh ciia quan hé ma bién bo t; bién thién
e P lacong thic hay diéu kién cta phép tinh bo.
e (Cong thirc dugc hinh thanh tir cac cong thic nguyén to
Cong thirc nguyén to:
Co 3 dang:
a. R(t) 1a cong thirc nguyén tb, voi
e R la mdt quan h¢ va t; 1a mdt bién bod
e (Cong thirc ndy xac dinh ving cta bién bo t; dudi hinh thirc quan hé c6 tén R
e Vidu: DEAN(t), NHANVIEN(x)

b. ¢.46¢,.Blacong thirc nguyén to, voi:

6 1a phép so sanh (<,>,=,<,>,#)
e t,tjlacac bién bd

e A la thuQc tinh ctia quan h¢ trén do bo t; bién thién, Bla thudc tinh cta quan hé
trén do bo t; bién thién

e Vidu: x.MaPhong = y.Phong, v61 PHONGBAN(x) va DEAN(y)

. t;.A@chodcc@t;.Blacong thirc nguyén to, voi:

6 1a phép so sanh (<,>,=,<,>,#)
o t, t1a cac bién bo

e A la thuQc tinh ctia quan hé trén do bd t; bién thién, Bla thudc tinh cua quan hé
trén do bd t; bién thién

e cla gia tri hang
e Vidu: x.MaPhong = PHO1, y.Luong > 500000
Nhéan théy rang moi cong thirc nguyén t6 déu mang gia tri ding hodc sai. Véi (a), R(t)

ding néu t 1a mdt bd thudc R, ngugc lai mang gid tri sai; voi (b, ¢) gia tri dung sai phu
thudc vao két qua thay thé gia tri thuc sy ctia bd vao vi tri bién bo.
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Mot cong thire (hay diéu kién) dugc hinh thanh tir mot hay nhiéu cong thic nguyén t6 va
dugc ndi voi nhau bang cac toan tir va, hodc, phi dinh (A,v,—) va dugc dinh nghia nhu

sau:
a. Moi cong thirc nguyén t6 1a cong thirc

b. Néu F, va F, l1a cac cong thuc thi (F, A F,),(F, v F,),—F,,—F, 1a cong thiic va c6
gia tri:

e (F AF,)chidungkhica F, va F, déu ding
e (F v F,)chisaikhica F, va F, déu sai
e _F dingnéu F, sai, —F, sainéu F, ding
1.3.  Luwong tir ton tai 3 va véi moi Vv
Bién b tu do va bién két budc

Mot bién bo t 13 két buéc néu c6 kém lugng tur, nghia 1a n6 xuét hién trong ménh dé
vt e S(P(t)) hay 3t e S(P(r)), ngugc lai n6 dugc goi 1a bién # do.

Néu F 13 cong thirc nguyén t5 thi moi bién bo t trong F déu 1a bién ty do.

Tit ca cac bién b tur do t trong F dugc xem 1a bién két budc trong cong thirc F'=(v¢)F
hay F'=(3t)F

Déi véi cac cong thic F =(F, AF,), F =(F v F,),F =—F, F = —F,, bién t 1a tu do hay két
budc phu thudc vao né la ty do hay két bude trong F, va F,

Bién b6 tu do chi ra cac bd ma cau truy van tra vé, nghia la dugc st dung trong vé trai.
Nguoc lai bién bd két budc thuong dugce sit dung dé thyc hién viéc khang dinh cac bo
trong CSDL, nghia 1a dugc su dung trong vé phai.
Vi du:
e Cho biét nhitng nhan vién thudc phong c6 mi s6 5 va ¢ luong >= 500000
{n | NHANVIEN (n) A n.Phong =5 A n.Luong > 500000}
e Cho biét nhitng dé an do phong ‘Quan Ly’ phu trach

{d | DEAN(d) A (Elp € PHONGBAN (d .Phong = p.MaPhong A p.TenPhong =' QuanLy'))}

e Tim nhiing nhan vién tham gia trong tat ca cac dé€ an cua cong ty
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{n| NHANVIEN (n) A (Vd € DEAN(3p € PHANCONG(p.MaDA = d. MaDA A p.MaNV = n.MaNV )))}

Chu y rang
e V¢(F)ding néu F diing v&1 moi bo t, sai néu it nhat mot bo sai.

o Jy(F) sai néu F sai v&i moi bo t, ding néu it nhat mot bo ding.

2. Ngon ngir tan tir c6 bién 1a mién gia tri
Bién mién gia tri nhan gia tri tu mién gia tri cua mdt thude tinh.
Dang thirc: {x,,x,.,...,x, | P}, V6i:

® X.X,..,x, 1a danh sach cic bién mién gia tri

e P la diéu kién hay cong thirc theo x,,x,.,...,x,

e Keét qua cau truy van la tap hgp céc chon lya cua cac b x,,x,,...,x, sao cho, vdi
moi 1, gia tr1 x; dugc thay thé cho cac bién tu do x; thi diéu kién ding. Bién x; co
the 1a hang so, khi do tat ca cac b trong tap hop deu la hang so trong vi tri 1.

Vi du:
e Cho biét ma nhan vién thudc phong c6 ma sb 5 va co lwong >= 500000

NHANVIEN(Ma, Ho, Ten, NSinh, DChi, Phai, Lg, MaQL, Phg )
Ma,Ho,Ten | 3Phg3Lg

A Phg =5 A Lg > 500000

Nhan théy réng Ma, Ho,Ten chinh la thudc tinh dugc yéu cAu; Phg, Lg la bién thuc sy
xuét hién trong mot cau diéu kién.

e Tim ho tén, dia chi ciia nhan vién thudc phong ‘Quan Ly’

NHANVIEN(Ma, Ho,Ten, NSinh, DChi, Phai,Lg, MaQL, Phg)
Ma, Ho,Ten, DChi | 3Phg

A 3TenPhg(MaPhg, TenPhg, TrPhg, NgayNC) A TenPhg ='Quan Ly'

Cong thirc nguyén to:

Co 3 dang:
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a. R(xl,xz,..,xj) la cong thirc nguyén to, voi
e R la mdt quan h¢ bac
e Mbi x,1<i<n lamotbién mién.

e (Cong thuc nay cho biét (xl,xz,..,xj) la mgt bd cua quan hé R, voi xi 1a gia tri
thir 1 cta bo.

o Vidu: {x,,x,,...x, | R(x;,x,)A...}

b. x,0x;la cong thirc nguyén t6, voi:
e 0 laphép so sanh (<,>,=<,>,#)
* X Xjlacac bién mién
e Vidu: MaPhg = Phg.
. x,0choiccOx;lacong thiuc nguyén t6, vi:
e 0 laphép so sanh (<,>,=,<,>,#)
* X x;la cdc bién mién
e clahing
e Vidu: MaPhg=1.

Mot cong thirc nguyén to co tri dung hodc sai vo1 mot tap gia tri cu thé twong ung véi cac
bién mién.

Céc dinh nghia vé cong thirc dya trén cong thirc nguyén t, cac dinh nghia vé bién két
budc va tu do, cac lugng tur trong truong hop phép tinh mién cling twong ty phép tinh bo.

3. Baitap

Bai 1:

Hay viét bang ngdn ngit tan tir theo yéu cau nhu bai tap 1 trong chuong 4.
Bai 2:

Hay viét baing ngdn ngit tan tir theo yéu cau nhu bai tap 2 trong chuong 4.
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Chuwong 6

Ngoén Ngiv Truy Vin SOL

SQL (Structured Query Language) 1a ngén ngir CSDL quan hé chuan danh cho cac CSDL
quan hé thuong mai.

Tt nhiing nam 70, SQL dugc phat trién tir IBM véi hé quan tri CSDL quan h¢ SYSTEM-
R v&1 ngdn ngir giao tiép CSDL 1a Sequel (Structured English Query Language).

Nam 1986, phién ban chuan dugc chap nhan boi ANSI (American National Standards
Institute) goi 1a SQL-86 hay SQL1 va nam 1987 dugc chap nhan béi ISO (International
Standards Organization). Ttr d6 cac phién ban da dugc dua ra vao 1992, 1999, 2003.

1. Cac lénh héi

Cgic 1énh hoi hay con duoc goi la truy van rat trich dit liéu. Lénh SELECT 14 lénh co ban
de rut trich thong tin tir CSDL.

Chu y rang 1énh SELECT khong hoan toan gidng nhu phép toan chon trong dai s6 quan
h¢, SQL cho phép mét bang co6 hai hay nhiéu bo c6 gia trj gidng nhau trén moi thudc tinh
cung ton tai

1.1.  Cu phap Iénh truy vin

Ct phap 1énh truy vén:
SELECT <danh sach thudc tinh>
FROM <danh séch céc bang>
WHERE <diéu ki¢n>
GROUP BY <céc thudc tinh gom nhom>
HAVING <diéu kién gom nhém>
ORDER BY <danh sach thudc tinh>

vOi:
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e SELECT <danh sach thudc tinh>: tén cac thuoc tinh duoc léy gia tri
e FROM <danh sach cac bang>: tén cac bang can dé xtr Iy cau truy van

e WHERE <diéu kién>: biéu thuc diéu kién chon va diéu kién két cac bo trong céac
quan h¢ duoc chi ra trong ménh d¢ FROM

e GROUP BY <cac thudc tinh gom nhém>: chi ra cac thudc tinh gom nhom
e HAVING <diéu kién gom nhom>: chi ra diéu kién dé trich chon cac nhém
e ORDER BY <danh sach thudc tinh>: tht tu hién thi két qua cau truy van

Trong cau 1énh, SELECT va FROM la bét budc, nhiing thanh phan con lai c6 thé khong
co.

1.2.  Phép chiéu

Str dung ménh de SELECT, két qua gan gidng véi _phép chiéu cua dai s6 quan hé, liét ké
cac thudc tinh can hién thi trong két qua ciu truy van.

Vi du:
e Tim ma nhan vién, ho tén tit ca cac nhan vién
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN
e Tim ma dé 4n, tén cac dé an
SELECT MaDA, TenDA
FROM DEAN
1.3. Phép chon

St dung ménh dé WHERE, két qua gan gidng voi phep chon cua dai s6 quan hé, néu diéu
kién lién quan dén thudc tinh ctia quan hé xuat hién trong ménh d¢ FROM. Thuong sir
dung AND, OR, NOT, BETWEEN, cac phép toan so sanh.

Vidu:
e Tim ma nhén vién, ho tén tit ca cac nhan vién nam
SELECT MaNV, HoNV, TenNV

FROM NHANVIEN
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WHERE Phai="Nam’

1.4. Phép két

Trong ménh d&¢ WHERE thudng c6 diéu kién két néu nhu trong ménh dé FROM c6 nhiéu
hon hai quan hé¢.

Vi du:
e Tim mé nhan vién, ho tén tat cd cac nhan vién tham gia vao dé an c6 ma ‘DAOI’
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN, PHANCONG
WHERE NHANVIEN.MaNV=PHANCONG.MaNV AND MaDA="DAO1I’
e Tim ma nhén vién, ho tén tt ca cac nhan vién lam viéc tai phong ‘Tai chinh’
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN, PHONGBAN
WHERE Phong=MaPhong AND TenPhong = ‘Tai chinh’
1.5. Mot s luu y
Str dung *

Khi can lay thong tin vé tit ca cic cot ciia bang thi st dung du sao (*) thay vi phai liét
ké moi tén thudc tinh.

Vi du:

SELECT *

FROM NHANVIEN
Tén bi danh

Khi cdu truy van can tham chiéu t6i cing mot quan hé 2 lan thi dung bi danh cho tén
quan hé. SQL cho phép doi tén quan hé va tén thudc tinh dugc thuc hién bang AS (co thé
dung hoac khong) theo quy tac: Tén cii [as] tén moi

Vi du:
SELECT MaNV, HoNV as Ho, TenNV as Ten

FROM NHANVIEN
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WHERE Phai="Nam’
Biéu thirc trong ménh dé SELECT

Tén thudc tinh c6 thé kém theo tén bang néu cin lam rd bang cach thém ddu cham (.)
truoc tén thude tinh. Vi du: NHANVIEN.MaNV.

Céu 1énh SELECT con cho phép thuc hién tinh toan theo cong thirc dya trén cac cft cua
bang.

Vi du:

e Tim ma nhan vién, ho tén va luong nhan vién, trong d6 luong dugc tang thém
20% cho moi nhan vién

SELECT MaNV, HoNV, TenNV, Luong*1.2
FROM NHANVIEN
DISTINCT

Nhu di trinh bay & trén, SQL cho phép céc b tring nhau trong két qua cau truy van. Dé
loai bo cac bg trung nhau, st dung tir khoéa DISTINCT sau SELECT.

Vi du:
e Cho biét nhitng mirc lvong hién c6 trong cong ty
SELECT DISTINCT Luong
FROM NHANVIEN
Phép so sanh trén chudi
Str dung LIKE dé so sanh chudi, c¢6 2 ky tu dac biét sau:
e % (hoic *): thay thé cho moi ky tu bat ky
e (hoic ?) : thay thé cho mot ky tu bat ky
Vi du:
e Tim tit ca nhitng nhan vién co tén bit ddu bang M nhu Mai, Minh,...
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN

WHERE TenNV LIKE ‘M%’
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Thit ty hién thi

Ménh d& ORDER BY str dung dé sip xép cac bo trong két qua cau truy van dya trén gia
tri cac thudc tinh. Trong do:

e Asc: sép theo thur ty tdng dan (mac dinh)
e Desc: sap theo thi tu giam dan
Vi du:

e Tim tit ca nhitng nhan vién phong 1 va luong tuong ung, sip xép giam dan theo
luong

SELECT MaNV, HoNV, TenNV, Luong
FROM NHANVIEN
WHERE Phong =1
ORDER BY Luong desc
2. Céu truy van long

O cac vi du dé trinh bay, ménh dé WHERE bao gom thudc tinh don, cac phép so sanh
hang s6. Phan nay gioi thiéu cau truy véan 16ng, cho phép long cac cau truy van lai voi
nhau. Khi d6 cdu truy van con thong thuong dugc sur dung dé kiém tra cac tap hop thanh
vién, so sanh tap hop, kiém tra sy ton tai.

Khi st dung truy Vér} con trong ménh dé WHERE cua mét truy van khac, ménh dé‘,
SELECT trong truy van con phai phu hop voi s6 thudc tinh va kiéu dir liéu cua ménh dé
WHERE trong cau truy van ngoai.
Truy van con tra vé gia trj tdp hop trong ménh d¢ WHERE c6 dang:

e <biéu thirc> [NOT] IN (<truy van con>)

e <biéu thirc> <phép toan so sanh> ANY (<truy van con>)

e <biéu thirc> <phép toan so sanh> ALL (<truy van con>)
Kiém tra sy ton tai:

e [NOT] EXISTS (<truy van con>)

Céc ciu truy van con trong mot ménh d& WHERE c6 thé dugc két hop bang cach sir dung
cac phép noi logic
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Vi du:

Trong

tuong

Tim tat ca nhitng nhan vién nam lam viéc trong phong “Tai chinh’
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN
WHERE Phong IN (SELECT MaPhong as Phong
FROM PHONGBAN
WHERE TenPhong = ‘Tai chinh’)

AND Phai = ‘Nam’

truong hop diéu kién & ménh d& WHERE cta cdu truy van con tham chiéu t6i mot
thudc tinh ctia quan hé dugc khai bao trong truy van cha thi hai cau truy van dugc goi la
quan. Céc tham chi€u té1 cac quan hé va cac thudc tinh cha xuat hién thong qua

viéc su dung bi danh.

Vi du:

Tim tat ca nhitng nhan vién c6 cung tén véi ngudi than
SELECT nv.MaNV, nv.HoNV, nv.TenNV
FROM NHANVIEN as nv
WHERE nv.MaNV IN  (SELECT MaNV
FROM THANNHAN
WHERE TenTN = nv.TenNV)
Tim tat ca nhitng nhan vién c6 lwong 16n hon moi nhan vién phong sb 5
SELECT MaNV, HoNV, TenNV
FROM NHANVIEN
WHERE Luong > ALL (SELECT Luong
FROM NHANVIEN

WHERE Phong = 5)

Tim tat ca nhitng nhan vién c6 lwong 16n hon it nhét 1 nhan vién phong s6 5
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SELECT nvl.MaNV, nvl.HoNV, nvl.TenNV
FROM NHANVIEN as nvl, NHANVIEN as nv2
WHERE nvl.Luong > nv2.Luong AND nv2.Phong =5

Cum tr 16n hon it nhdt mot c6 thé dién dat béng >SOME. Vi du trén duoc viét lai nhu
sau:

SELECT MaNV, HoNV, TenNV

FROM NHANVIEN

WHERE Luong > SOME (SELECT Luong
FROM NHANVIEN
WHERE Phong = 5)

Ham EXISTS sir dung dé kiém tra két qua cta cau truy van twong quan c6 rong hay
khong. Khi do

e EXISTS (r) mang gia tri true néu c6 it nhat mot bo trong r, false néu nguoc lai.

e NOT EXISTS (r) mang gia tri true néu khoéng c6 bd nio trong r, false néu nguoc
lai.

Vidu
e Cho biét nhitng nhan vién c6 cung tén véi than nhan
SELECT nv.MaNV, nv.HoNV, nv.TenNV
FROM NHANVIEN nv
WHERE EXISTS (SELECT *
FROM THANNHAN
WHERE MaNV =nv.MaNV AND TenTN=nv.TenNV)
Gia tri null

SQL cho phép st dung cac gia tri null dé chi ra gid tri cta thudc tinh khong biét hay
khong ton tai.

Chu ¥ rang két qua cua diéu kién & ménh ¢&& WHERE 1a false néu n6 lién quan dén null.

Trong SQL sir dung IS NULL hay IS NOT NULL & kiém tra cac gia trj rong. Trong dé:
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e Phép so sanh bang (=) khong dung duoc

e (Cac ham gom nhom ngoai trit COUNT() bd qua cac gia tri null trong tap cac dir
liéu dau vao

e Néu co diéu kién két thi cac bd co gid tri null trén thudc tinh két s& khong c6 trong
két qua.

3. Ham két hop va gom nhém

Ham két hop

Ham két hop co dau vao 1a mét tap gia tri va tra vé mot gia tri don
e Avg(): gid tri trung binh

Min(): gi4 tri nho nhat

Max(): gia tri 16n nhat

Sum(): tinh tong

Count(): dém s6 mau tin

Vidu

e Cho biét nhirng mirc lwong trung binh v cao nhét cta cac nhan vién phong c6 ma
las

SELECT AVG(Luong), MAX(Luong)
FROM NHANVIEN
WHERE Phong =5

Gom nhom

Cac ham gom nhom duge 4p dung trén cac nhom bd cung thude tinh trong quan hé. Mai
nhom bd bao gom tap hop cac bo cd cung gia tri trén cac thudc tinh gom nhom. Trong
SQL st dung ct phap nhu sau:

SELECT <danh sach thudc tinh[v6i ham két hop]>
FROM <danh sach céac bang>
WHERE <diéu kién>

GROUP BY <cac thugc tinh gom nhom>
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HAVING <diéu kién gom nhom>

e Ménh d& GROUP BY chi ra cac thudc tinh gom nhoém, céc thudc tinh trong ménh
deé SELET nam ngoai mgt ham két hop phai xuat hién trong ménh d¢ GROUP BY

e Ménh dé HAVING lay cic gia tri cia ham gom nhém chi trén nhimg nhém nao
thoa dicu kiér} nhat dinh. Ménh dé HAVING chi ra di€u kién loc trén cac nhém,
khong phai di€u kién loc trén tirng b.

Vidu

e Cho biét tén phong va luong trung binh cta cac nhan vién trong phong ban 16n
hon 100000.

SELECT TenPhong, AVG(Luong)
FROM NHANVIEN, PHONGBAN
WHERE Phong = MaPhong
GROUP BY TenPhong
HAVING AVG(Luong)>100000
4. Céc 1énh khai bao cu triic CSDL
Kiéu dir liéu
Chon h¢ quan tri CSDL SQL Server dé minh hoa, Ta c6 mot s6 kiéu dit liéu co ban:
e S (number)
e Chudi (text, char, varchar, nvarchar)
e Ngay thang (datetime)
e Logic (bit)
Tao bang
CREATE TABLE <tén bang>
(
<thudc tinh 1> <kiéu dit liéu> [not null][unique] [SRBTV thudc tinh>],

<thudc tinh 2> <kiéu dit liéu> [not null][unique] [SRBTV thudc tinh>],

Trang 68/109



<thudc tinh n> <kiéu dit liéu> [not null][unique] [SRBTV thudc tinh>],
[<RBTV bang>]
)

Céc thudc tinh duoc xép theo thir ty khi tao bang. Cac rang budc ciing co thé duge bd
sung sau bang cach dung ALTER TABLE

Vidu

CREATE TABLE PHONGBAN

(
MaPhong  char(5) not null,
TenPhong  nvarchar(30),
TruongPhong char(5),
NgayNhanChuc datetime,
PRIMARY KEY (MaPhong),
UNIQUE (TenPhong)

FOREIGN KEY (TruongPhong) REFERENCES NHANVIEN (MaNV)

)
RBTV

Mot s6 RBTV trong khi tao bang:
e Not null: khong dugc chira gié tri null

e Khoa chinh: khong dugc chtra gia tri null va duge xac dinh bé1i PRIMARY KEY
<thudc tinh>

e Khoa ngoai: FOREIGN KEY <thugc tinh> REFERENCE <quan h¢> <thudc
tinh>

e Tinh duy nhét: ¢6 thé chira gia tri null va dugc xéac dinh boi UNIQUE <thudc tinh>

e CHECK <diéu kién>: diéu kién don gian, khong chira cic cau truy van hay tham
chiéu té1 cac quan hé khac
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e Trong SQL server, mdi RBTV cp thé duoc diat tén ‘ béng cach st dung
CONSTRAINT <tén rang buc> <ki€u rang budc>. Chi y rang tén rang budc phai
duy nhat trong mét luge d6 CSDL.

Vi du:

CREATE TABLE PHONGBAN

(
MaPhong  char(5) not null,
TenPhong  nvarchar(30),
TruongPhong char(5),
NgayNhanChuc datetime,
CONSTRAINT PK_PHONGBAN PRIMARY KEY (MaPhong),
CONSTRAINT U_PHONGBAN UNIQUE (TenPhong)

CONSTRAINT PK PHONGBAN FOREIGN KEY (TruongPhong)
REFERENCES NHANVIEN (MaNV)

)
Xo6a bang
DROP TABLE <tén bang> x6a bang
Vidu DROP TABLE PHONGBAN
Thay d6i cdu tric
Thém cot
ALTER TABLE NHANVIEN ADD ChuyenMon char(40)
Xoba cot
ALTER TABLE NHANVIEN DROP ChuyenMon
Bo sung, thay d6i RBTV
ALTER TABLE NHANVIEN DROP CONSTRAINT FK_NHANVIEN

ALTER TABLE NHANVIEN ADD CONSTRAINT FK_NHANVIEN FOREIGN
KEY (MaNQL) REFERENCES NHANVIEN (MaNV)
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5. Cac thao tac cip nhit dir liéu
5.1. Thém
C6 thé thém mot bd vao bang bang cach sir dung:

INSERT INTO <bang> [<thudc tinh 1>, <thudc tinh 2>,..., <thudc tinh n>] VALUES
(<gia tr1 1>, <gia tr1 2>,...,<gid tri n>)

Chu y rang tht tu gia tri trong VALUES 1a thtr tu cac thudc tinh duoc chi ra trong
CREATE TABLE

Vidu
INSERT INTO PHANCONG VALUES (‘NVO01°, ‘DA01°, 10 )
C6 thé thém nhiéu bo vao bang bang cach sir dung:
INSERT INTO <bang> [<thudc tinh 1>, <thudc tinh 2>,..., <thudc tinh n>]
SELECT ... FROM... WHERE...
5.2. Xoa
C6 thé x6a mot hay nhidu bo khoi bang bang cach sir dung
DELETE FROM <bang>
[WHERE <diéu kién>]
Vidu
e Xo6a nhitng nhan vién c6 muc lvong dudi 100000
DELETE FROM NHANVIEN
WHERE Luong<100000
e Xoda nhitng nhan vién lam vi¢c cho phong ‘Nghién cou’
DELETE FROM NHANVIEN
WHERE Phong in (SELECT MaPhong
FROM PHONGBAN

WHERE TenPhong = ‘Nghién ctru’)
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Chu y rang cac bo trong bang khac ¢ thé bi x6a do rang budc tham chiéu. Dé giai quyét
van dé nay co thé khong cho x6a hodc x6a luén nhitng by dang tham chiéu dén.

5.3. Cap nhat

Céap nhat cac gia tri thudc tinh ciia mot hay nhiéu bo bﬁng cach str dung
UPDATE <bang>

SET <thudc tinh 1>= <gia tri 1>,

<thudc tinh 2>= <gia tri 2>,

<thudc tinh n>= <gia tri n>
[WHERE <diéu kién>]

Céc bo thoa diéu kién s& duoc cap nhat gia tri cho cac thudc tinh. Chu y y rémg cac bo trong
bang khac co thé dugc cap nhat do rang budc tham chiéu. Dé giai quyét van dé nay c6 thé
khong cho thay d6i hodc thay doi luon nhiing gia tri tham chiéu dén.

Vidu
Tang thém 100000 cho cac nhan vién phong ‘Nghién ctru’
UPDATE NHANVIEN
SET Luong = Luong +100000
WHERE Phong IN (SELECT MaPhong

FROM PHONGBAN

WHERE TenPhong = ‘Nghién curu’)
6. Baitap

Thuec hién céc cau truy van trong bai tp chuong 4.
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Chuwong 7
Phu thuoc ham, khoa va rang buoc

toan ven cua luwgc do quan hé

Phu thudc ham (functional dependency) dung dé biéu dién mot cach hinh thire cac rang
budc toan ven (RBTV). Phu thuéc ham c6 tdm quan trong rat 16n trong viée giai quyét
cac bai toan tim khoa, phu tdi thiéu va chuan hoa co sO dir li¢u. Noi dung chuong cling
trinh bay rang budc toan ven (RBTV), cac yéu td lién quan dén rang budc toan ven nham
bao dam tinh dung dan cua dit lidu.

1. Phu thudc ham
1.1. Khai niém phu thugc ham

Xét quan h¢ DEAN(MaDA, TenDA, DdiemDA, Phong). Nhan thdy rang quan h¢ DEAN
c6 MaDA la khoa, nghia la tir MaDA co6 thé xac dinh dugc tat ca cac thong tin vé tén dé
an, dia diém thuc hién dé an va phong ban chu tri dé an. Co6 thé phat biéu lai nhu sau:

e MaDA xéc dinh TenDA hay TenDA phu thugc ham vao MaDA
e MaDA xéc dinh DdiemDA hay DdiemDA phu thudc ham vao MaDA
e MaDA xac dinh Phong hay Phong phu thudc ham vao MaDA
duoc ky hicu:
e MaDA - TenDA
e MaDA - DdiemDA
e MaDA - Phong
Mot cach tong quat, ta co:
Pinh nghia phu thuc ham
Q(A1, As,..., Ay) laquan hé; Q™= {A}, As,..., A, }; X, Y 12 hai tip con cua Q;

t,, t, 13 hai bo bat ky cua Q.
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Khi do: XY < (th =t X=t.Y= th)

Ta néi X xéc dinh Y hay Y phu thuoc ham vao X. X dugc goi la vé trai phu thudéc ham, Y
duoc got la vé phai phu thuoc ham.

Phu thudc ham hién nhién
X-> Y goi 1a phu thudc ham hién nhién néu ¥ < X .
Phu thudc ham nguyén to

X=2>Y ‘dusqc goi 1a phu thuoc ham ‘nguyén tb (hodc noi1 cach khac Y dugc goi 1a phu
thudc day du vao X) néu VX'e X déu khong co phu thugc ham X’ Y.

Nhu vay cac phu thude ha‘lm MaDA - TenDA, MaDA - DdiemDA, MaDA - Phong la
phu thudc ham nguyén to.

Xét quan hé¢ CTIETHOADON (SoHD, MaHang, SoLuong, DonGia, ThanhTien) va cac
phu thudc ham nhu sau:

e {SoHD, MaHang} = SoLuong

e {SoHD, MaHang} = DonGia

e {SoHD, MaHang} = ThanhTien
Nhan thdy rang SoLuong phu thudc day du vao {SoHD, MaHang} nhung DonGia chi
phu thudc vao MaHang (1a mdt thudc tinh khoa) chir khong phu thude day du vao khoa
{SoHD, MaHang}. Nhu vay, trén mdt lugc d6 quan h¢ c6 thé ton tai nhi€u phu thudc
ham.
Tap cac phu thudc ham duoc ky hi¢u F
1.2. H¢luit din Amstrong

Goi F la tap phu thugc ham ddi vai luge dd quan h¢ R dinh nghia trén tap thude tinh U va

X->Y la mot phu thudc ham; X.Y U Khid6 tanoi rang X=>Y duoc suy dién logic tir
F néu R thoa cac phu thugc ham cuia F thi ciling thoa XY va ky hi¢u 1a F|=X-2>Y

Bao dong cua tap phu thu¢c ham

Bao dong cua tap phu thudc ham F, ky hi¢u la F'lala tap tat ca céc phu thudoc ham dugc
duy dién tur F.

Trong trudong hop F=F" thi F 1a ho diy du cua cac phu thudc ham.
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H¢ luat din Amstrong

Amstrong da dua ra h¢ luat tién dé con duoc goi l1a hé luat dan Amstrong sau:

voi HLY.ZW U 1y tap thudc tinh. Phu thudc ham c6 cac tinh chit sau:
(1) Tinh phan xa
NéuYc X thi X Y
(2) Tinh tdng truéng
Néu X >V thi XZ vz
(3) Tinh béc cau
Néu X Y vay—>Z thi X 7
Tir hé tién dé Amstrong suy ra mdt s tinh chit sau:
(1) Tinh phan ra sau
NéuX—>YZ vaX—>Ythh XoZ
(2) Tinh két hop
Néu X >Y va X >Z thi X >z
(3) Tinh tua bic cau
Néu X Y vaYZ—W thi XZ W
Vi du
Cho lugc dd quan h¢ R(A, B, C, D, E, G, H) va tap phu thuoc ham
F={AB->C, B>D, CD>E, CE>GH, GDA}
Chimg t6 AB->E duoc suy dién tir F.
(1) AB=>C
(2) AB>AB (tinh phan xa)
(3) AB->B (tinh phan ra)
(4) B=>D

(5) AB->D (tinh bic cau 3+4)
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(6) AB>CD (tinh hgp 1+5)

(7) CD>E

(8) AB-E (tinh béc cau 6+7)
1.3. Thuét toan tim bao dong cia tap thugc tinh
Bao dong caa tap thugc tinh

Bao dong cua tap thudc tinh X ddi véi tap phu thudc ham F, ky hiéu 1a X, 1a tap tat ca
cac thudc tinh A ¢6 thé suy dén tir X nho tap bao dong ciia cac phu thudc ham F*

X;={4e0"| X > 4eF"}
Thuit toan tim bao dong cia tap thudc tinh
Input: (Q,F), X c Q"
Output: X,
Buéce 1: Tinh day X©, x© ., x@:
e XV=x
o XU -x©"UZ3Y>2)eF(ycx®),loai (¥ - Z) ra khoi F
e Dung khi X" = X hodc khi X =Q*
Budc 2: Két ludn X} = X©:
Vidul
Cho luge do quan hé R(A, B, C, D, E, G, H) va tap phu thudc ham
F={ fl:B2>A,
f2: DA->CE,
f3: D>H,
f4: GH->C,
f5: AC>D}

Tim AC;
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Bude 1: X, = AC
Budc 2: Tir f1 dén 4 khong thoa, f5 thoa nén X, = AC U D = ACD
Lap lai budce 2:
f1 khong thod, f2 théa nén X, = ACD U CE = ACDE
f3 théanén X, = ACDE U H = ACDEH
f4 khong thoa, f5 da thoa
Lap lai budce 2: 12, {3 va {5 da thoa, f1 va {3 khong théa. Nén X, = X, = ACDEH
Vay AC; = ACDEH
1.4. Bai toan thanh vién
Cho tap thudc tinh Q, tap phu thudc ham F trén Q va mot phu thudc ham X-2>Y trén Q.
Cau hoi dit ra ring X — Y e F*hay khong?
Giai quyét: X >YeF' oY X'
Vi du
Cho lugc dd quan h¢ R(A, B, C, D, E, G, H) va tap phu thuoc ham
F={ fl:B>A,
f2: DA->CE,
f3: D>H,
f4: GH->C,
f5: AC>D}
Cho biét AC — E c6 thudc F* khong?
Tacd AC, = ACDEH
Vi E€ AC, nén AC > E€F"
1.5.  Phi toi thiéu ciia mét tap phu thudc ham

1.5.1. Hai tap phu thu¢c ham twong dwong
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Hai tap phu thudc ham F va G twong duong néu F* =G*. Ky hiéu F =G
F duoc goi 1a phi G néu F* o G*
Thuat toan xac dinh F va G c6 twong dwong khong
Budce 1:
Vé&i mbi phu thugcham X ->Y e F
Kiém tra X — Y c6 1a thanh vién cua G khong.
Budce 2:
Véi mbi phu thugcham X - Y eG
Kiém tra X — Y c6 la thanh vién cua F khong.
Budce 3:
Néu ca bude 1 va 2 déu dung thi két ludn F =G
Vi du
Cho luoc d6 quan hé R(A, B, C, D, E) va tap phu thuoc ham
F={ A>BC, A->D, CD>E}
G={ A>BCE, A>ABD, CD>E}
Cho biét F va G c6 twong duong khong?
Budce 1:
A} = ABCDE =(4—>BCeG' A4—>DeG")
Honnitatacod (CD - Ec FACD — E €G)
Vay moi phu thudc ham trong F déu 14 thanh vién cua G
Budce 2:
A; = ABCDE = (4 —>BCEe F* NA— ABD € F*)
Honniratacé (CD>EeGACD > EcF)

Vay moi phu thudc ham trong G déu 1a thanh vién cua F
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Budc 3: Kétludn F=G
1.5.2. Phi toi thiéu ciia tip phu thudc ham
Phu thudc ham c6 thudc tinh vé trai duw thira

Cho F la tap céac phu thugc ham trén lugc dd quan h¢ Q. Khi d6 Z — Y e Fla phu thudc
ham c6 thudc tinh ve trai du thtanéu tontai A Zma F=F—(Z > Y)u((Z-4) > 7Y)

Nguoc lai Z — Y 1a phu thudoc ham c6 thudc tinh vé trai khong du thtra hay Y phu thude
day du vao Z. Z —» Y con dugc goi la phy thugc ham day du.

Vidu
Cho lugc dd quan h¢ R(A, B, C, D, E) va tap phu thugc ham
F={ A>B,BC->D,C->D}

Khi d(} A->B, C>D la nhitng phu thudc ham dﬁy da. BC>D la phu thudc ham c6 thude
tinh vé trai B du thtra.

Vén dé 1a tim cac phu thudc ham day du twong tng bang cach loai bo cac thudc tinh du
thtra.

Thuét toan tim cic phu thudc ham diy di twong ving
Thuc hién v&i mdi phu thugcham X »>Y e F
Bude 1: X=A4, A, ... A, (n>=2, v6i n=1 thi XY la dﬁy du)
bat 72=X
Budc 2: Véi mbi A,, thuc hién
- Tam=Z\A;
- Néu Tam — Y € F*thi Z=Tam
Tap phu thudc ham cé vé phai mot thudce tinh

MGdi tap phu thudc ham F déu twong duong v6i mot tap phu thudc ham G ma vé phai cua
cac phu thuoc ham thuoc G chi gom mot thudc tinh

Vidu:
Cho luoc d6 quan hé R(A, B, C, D, E) va tap phu thudc ham

F={ ADBC, A>D, CD>E}
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Khi 6 G={ A>B, A>C , A>D, CD>E} 1a tap phu thudc ham c6 vé phai mot
thuoc tinhva F=G

Téap phu thugc ham khong du thira
F 1a tap phu thuoc ham khong du thira
néu khong ton tai F'< F sao cho F'=F |

Nguoc lai F duoc goi 1a tap phu thuoc ham du thura.

Thuat toan loai nhirng phu thugc ham duw thira

V6i mbi phu thuoc ham X =Y € F

néu X = Ya thanh vién cta F_{X - Y} thi loai X =Y khéi F.
1.5.3. Phii toi thiéu ciia tip phu thudc ham

F duogc goi la phu téi thiéu cia tp phu thudc ham (hay tap phu thudc ham téi thiéu) néu
thoa:

(1) F 13 tap phu thudc ham c6 thudc tinh vé trai khong du thira
(ii)  F la tap phu thudc ham c6 vé phai mot thudc tinh
(111)  F 1a tap phu thuoc ham khong du thira

Thuét toan tim phi ti thiéu ciia tip phu thudc ham

Budc 1: Loai cac thudc tinh c6 vé trai du thira ctia moi phu thudc ham

Budc 2: Phan ri cac phu thudc ham cé vé phai nhiéu thudc tinh thanh cac phu thudc ham
c6 ve phai mot thudc tinh

Budc 3: Loai cac phu thudc ham du thtra khoi F

Vidu
Cho luge dd quan hé R(A, B, C, D, E, G, H) va tap phu thudc ham
F={ B>A,DA->CE, D>H, GH>C, AC>D}
Tim phu t6i thiéu cua F.

Buoc 1:
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e Vo6i DA->CE:
O GiasuDthirathi A >CEeF " :tacod 4, = A, CE ¢ 4, nén D khong thura
O Giasut Athvathi B—>CEeF :taco D, =DH, CE ¢ D, nén A khong thtra
e V6i GH=>C:
O GiasuGthuathi H >CeF :tacd H, =H, C¢ H, nén G khong thua
O GiasuHthwrathi G>CeF :tacod G, =G, C ¢ G, nén H khong thtra
e V6i AC->D:
O GidasatAthuathi C—>DeF :tacod C;, =C, D¢ C; nén A khong thira
O GiasuCthwathi A>DeF :taco A, =A4, D¢ A, nén C khong thura
Vay moi phu thuéc ham déu 1a day du.
Budc 2: Phan rd vé phai ta c6 F={ B>A , DA>C, DA>E, D>H, GH>C, AC>D}
Budc 3: Loai cac phu thudoc ham du thira:
e V6iB>A:tacd By, =B, A¢ B, nén B> A la khong thira
® V6i DA>C:tacd DA; ) = DAEH , C & DAy, ) n€n DA>C 1a khong thura
® V6i DA2E: taco D4y, = DACH , E ¢ DA, ,;, nén DAE la khong thura
e V6iDH:tacod D;y,,y =D, H¢ Dy, nén D> H 1a khong thira
* V6i GH>C:tacd GH (s ,c; = GH , C & GH (5, ,c; n€n GH>C la khong thura
* V6i AC>D:tacd ACL .,y =AC, D¢ AC[ ., nén AC>D la khong thira
Vay phu tdi thiéu cua F: PTT(F) = { B>A, DA>C, DAE, D>H, GH>C, AC>D}
2. Khoéa

2.1. Dinh nghia

Cho luge d6 quan hé Q(A1, A2, ..., An), Q" 1a tap thudc tinh ctia quan hé Q, F 1a tap phu
thudc ham trén Q, K 13 tip con ctia Q". Khi d6 K goi 1a mot khoa ciia Q néu:
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)  KF=Q
(i)  Khong ton tai K'c K sao cho K>’y =Q"

Thudc tinh A dugc goi 1a thudc tinh khoa néu 4ek, trong do K 1a khoa cua Q. Nguoc
lai thudc tinh A duoc goi 1a thude tinh khong khoa.

K’ duoc goi la siéu khoa néu K cK'.

2.2. Thuat toan tim khoéa

2.2.1. Thuat toan tim mot khéa

St dung d6 thi c6 huéng dé tim khoa nhu sau:

Bude 1:
e MBJi nit ciia d6 thi la tén mot thudc tinh cia luge dd quan hé R
e Cung ndi hai thuc tinh A va B thé hién phu thugc ham A > B

e Thudc tinh chi c6 cac miii tén di ra (nghia la chi nam trong vé trai cua phu thudc
ham) dugc goi l1a nit goc

e Thudc tinh chi c6 cac miii tén di t6i (nghia 14 chi ndm trong vé phai cta phu thudc
ham) dugc goi 1a nut 1a

Budc 2:

e Xuit phat tir tap cac nat gdc (X), dua trén tap cac phu thudc ham F, tim bao dong
X

o Néu x ; = Q" thi X la khoa, nguoc lai bo sung mot thudc tinh khong thudc nut 1a
vao X roi thuc hi¢n tim bao dong cua X. Dung khi tim dugc mét khoa cua R.
Vidu
Cho lugc dd quan h¢ R(A, B, C, D, E, G, H) va tap phu thuoc ham
F={ B>A,DA->CE, D>H, GH->C, AC->D}

Tim mot khoa cua R.

Phén i vé phai ta c6 F ={ B>A , DA>C, DA>E, D>H, GH>C, AC>D}
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Nhan thay tir d6 thi trén, nit B va G 1a nat gbc. Khoa ciia R phai chira thudc tinh B hoic
G, trong vi du nay chon B.

B, =BA, Vi B, # 0" nén B khong la khoa. Nhan théy D 1a thudc tinh & vé trai cia ba phu
thudc ham trong F nén bo sung thude tinh D vao dé xét khoa.

BD! = BDACEH , vi BD;. = Q" nén BD khong 1a khoa. B6 sung thugc tinh G.
BDG;: = BDGACEH , Vi BDG}. = Q*nén BDG la khéa.
2.2.2. Thut toan tim tit ca cac khéa

Tap thugc tinh nguon ky hiéu 1a N, la tap chira nhirg thudc tinh chi xudt hién ¢ vé trai,
khong ndm bén vé trai va vé phai ctia moi phy thudc ham

Tap thudc tinh trung gian, ky hiéu 1a TG, la tap chira nhing thudc tinh vira xudt hién & vé
trai, vira xuat hién ¢ vé phai trong cac phu thudc ham

Thuat toan
Budc 1: Tinh tp ngudn N. Néu N ~ =07 thi chi c6 1 khod 1a N, nguogc lai qua budce 2
Budc 2: Tinh tap trung gian TG. Tinh tip tat ca cac tap con X; cua tip TG.
Budc 3: Tim tap S chira moi siéu khoa S;:
Vi mdi Xi, néu (VU X,). =0" thi §,=(NUX,)
Budc 4: Loai cac siéu khoa khong tdi tiéu:

VS,S,eS,néu S, c S;thi $=5-5,
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Vi du. Cho luoc d6 quan hé R(A, B, C) va tap phu thudc ham
F={ AB>C, C>A}

Tim moi khoéa ctua R.

Budc I: N={B}, N, =B=0"

Buéc 2: TG = {AC}, tap cac tip con trung gian 13 CTG = {@, 4,C, AC}

Budce 3:
N X; NUX, (NuX,) (NUX,) =07
B %) B B Sai
B BA BAC bung
B C BC BCA bung
B AC BAC BAC Pung

Nhu vay tap siéu khoa S = {B4, BC, BAC}

Budc 4: Loai cac siéu khoa khong tdi tiéu:

Nhan thiy ring B4 — BAC nén loai siéu khoa BAC. Téap cac khoa con lai 1a S = {B4, BC}
Cii tién thuit toan

Nhan thdy rang & bude 3, khi xét tip mot con Xi, néu (NuUX,)" =Q*, khi d6 Nu X, 1a
mot khod. Trong truong hop nay néu xét tiép cac tdp Xj: Xic Xj, thi hién nhién
(NUXj) =0, va cubi cing siéu khoa N U X, ciing s& bi loai & budc 4.

Hon nita, budc tinh tap con dau tién 1a rong ciing khong can tinh.

Do d6, khi tinh bao dong cua tap thudc tinh, khong tinh Xi =& va néu (N U X, )+ =0",
thuc hién loai bo cac tinh toan cho cac truong hop Xj: Xi < Xj. Khi do6 két thic thuét toan
tai budc 3, khong can thyc hién budc 4 vi tit ca cac khoa nhan dugc ¢ bude 3 déu 1a tdi
tiéu.

3. Rang bugc toan ven

3.1. Rang budc toan ven — cac yéu to ctia rang budc toan ven
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Trong CSDL lu6n ton tai nhiéu mdi lién hé gitta cac thudc tinh, cac bd, cac bang voi
nhau. Cac méi lién hé nay 1a nhitng diéu kién bat bién ma tit ca cac bd cua nhirng quan hé
c6 lién quan déu phai thoa min tai moi thoi diém. Nhiing diéu kién bét bién dé duoc goi
la rang budc toan ven.

Rang budc toan ven (Intergrity constraint) viét tit tiéng viét 1a RBTV, la mot diéu kién
dugc dinh nghia lién quan dén mot hay nhiéu quan h¢ khac nhau. Cac moi lién hé rang
budc 1a nhiing di€u ki¢n bat bién ma moi thé hién cua quan hé déu phai thda man trong
moi thoi diém.

Trong thuc t&, RBTV la cac quy tic quan 1y trong thé gi6i thuc.

Muc dich ctia RBTV la bao dam tinh nhét quan cua dir li€u, bado dam réng dtr liéu luén
bi€u dién ding ngir nghia trong thuc te.

Vi du: véi giao dich chuyén tién, thuc hién qua cac budc sau:
e Tai tai khoan cua nguoi goi: trur tién
e Tai tai khoan ctia ngudi nhan: thém tién

e Néu ca hai viéc trén déu thanh cong thi hoan tt giao dich, nguoc lai quay lui giao
dich.

Qua vi du trén, giao dich thyuc hién trir tién va ting tién trong tai khoan ctia ngudi goi va
nguoi nhan, néu khong thi khong thyc hién gi ca. Viéc thuc hién giao dich can phai bao
dam tinh dung cua dir liu.

Mbi mot RBTV c6 cac yéu t6 sau:
Boi canh

Boi canh 1a mot hay nhiéu quan hé can phai str dung dé kiém tra RBTV. Hay néi cach
khac boi canh cia RBTV la nhiing quan hé c¢6 kha nang bi vi pham RBTV khi thyc hién
cac thao tac cap nhat dir licu (thém, xda, stra cac bo)

Bié¢u dién: diéu kién hay ndi dung

biéu kién dugc kiém tra trén moi thay doi cua thé hi¢n cua cac quan hé co sé. Diu kién
cua mot RBTV co6 thé dugc biéu dién bang nhi€u cach khac nhau, chang han nhu ngon
ngtt ty nhién, ngdn nglr hinh thirc (thuat toan, dai s6 quan hé,..).

Khi mot RBTV bi vi pham, c6 thé xir Iy bang cach théng bao cho NSD biét RBTV di bi
vi pham nhu thé nao, hodc tir chéi thyc hién thao tac cap nhat dir li¢u va thong bdo cho
NSD biét thao tac cap nhat bi tir choi trén cac quan h¢ nao va tai cac budc nao.
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TAm anh hwéng
Trong qua trinh phan tich thiét ké CSDL, can thiét phai 1ap bang tam anh hudng cho
RBTV nham xac dinh thoi diém can kiém tra RBTV, va khi kiém tra can kiém tra trén

quan h¢ nao.

Bang tam anh hudng cia mot RBTV ¢6 dang sau:

Tén RBTV Thém Xoa Stra

R, + - +(A)

R, + - +(B)

R, - - +
Trong do:

Déu + thé hién thao tac co thé gay ra vi pham RBTV. Trong truong hop +(A) cho biét
thao tac stra c6 thé gay vi pham trén thudc tinh A. Dau - thé hi¢én thao tdc khong vi pham
RBTV.

3.2. Cacloai rang bugc toan ven

Trong qua trinh phan tich thiét ké CSDL, yéu cau can thiét 1a phai tim duoc nhimg
RBTV tiém an trong CSDL. Viéc phan loai RBTV cho phép ngudi phén tich tim kiém
day d, tranh bo sot nhitng RBTV. Céc loai RBTV duoc phan thanh hai dang chinh nhu
sau:

e RBTV c6 bdi canh 1a mot quan hé
e RBTV c6 bdi canh la nhiéu quan hé
3.2.1. Rang budc toan ven c6 bdi canh 13 mdt quan hé

RBTV ¢6 bbi canh 1a mot quan hé duoc chia thanh ba loai: RBTV mién gia tri, RBTV
lién bo va RBTV lién thudc tinh

3.2.1.1. Rang budc toan ven mién gia tri
Quy dinh rd vé mién gié tri ciia mot thude tinh.
Vi du. Thoi gian phan cong tham gia dé 4n cia mot nhan vién khong quéa 40h/tuan

e BGi canh: quan hé PHANCONG
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e Biéu dién: Vpc € PHANCONG(pc.ThoiGian < 40)

e Bang tim anh hudng;

RBI

Thém

Xoba Stra

PHANCONG

+

- +(ThoiGian)

Vi du. Piém ctia mon hoc phai 1a thang diém 10

e B&i canh: quan h¢ KETQUA (MaMH, Mal op, MaKH, Diem )

e Bicu dién: Vkq € KETQUA(kg.Diem > 0 A kq.Diem <10)

e Bang tam anh huodng:

RB2 Thém Xoa Stra
KETQUA + - +(Diem)
3.2.1.2. Rang bugc toan ven lién thudc tinh

Quy dinh céc rang budc gitra cac thudc tinh khac nhau trong cung mot quan hé

Vi du. Ngay tra sach phai 13 bang hodc sau ngady muon sach

e BGi canh: quan hé¢ MUONSACH(MaSach, MaDocGia, NgayMuon, NgayHenTra,
NgayThucTra)

e Biéu

dién:

Vms € MUONSACH (ms.NgayMuon < ms.NgayHenTra A ms.NgayMuon < ms.NgayThucT ra)

e Bang tam anh huodng:

RB3 Thém | Xo6a Stra
MUONSACH |+ - +(NgayMuon, NgayHenTra, NgayThucTra)
3.2.1.3. Rang budc toan ven lién b

Quy dinh sy ton tai cia mdt hodc nhiéu bo phu thudc vao su ton tai cia mot hoac nhicu
bo khac trong cung quan hé.

RBTYV khoéa chinh la RBTV lién bg
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Vi du. M&i dé an trong cong ty c6 mot ma duy nhat dé phan biét véi cac dé an khac
e BGi canh: quan hé DEAN
o Diéu kién: Vdal,da2 e DEAN : dal # da2 = (dal MaDA # da2.MaDA)

e Bang tam anh hudng:

RB4 Thém | Xoda Stra

DEAN + - +(MaDA)

RBTYV vé s6 luwgng cac b trong mdt quan hé.
Vi du. Méi sinh vién trong mot hoc ky dugc ding ky khong qua 8 mon hoc

e BGi canh: quan hé DANGKY (MaSV. MaMH)

e Biéu dién: Vdkle DANGKY :count(dk2 € DANGKY | dk2.MaSV = dk1.MaSV )< 38,
trong d6 count() 12 ham dém sb bd ciia mot quan hé thoa dicu kién trong ngoic ().

e Bang tam anh hudng:

RB4 Thém | Xoda Stra

DANGKY |+ ; +(MaSV)

3.2.2. Rang budc toan ven c6 bdi canh 1a nhiéu quan hé
RBTV c¢6 bbi canh 1a nhiéu quan h¢ dugc chia thanh nam loai:
e RBTYV tham chiéu
e RBTV lién bo - lién quan hé
e RBTYV lién thudc tinh - lién quan h¢
e RBTV do thudc tinh tong hop
e RBTV do chu trinh
3.2.2.1. RBTYV tham chiéu
Quy dinh gia tri xuét hién cia mot tap thudc tinh trong mot quan h¢ phai xuét hién trong

mot tap thudc tinh trong mot quan hé khac. RBTV nay con dugc goi la RBTV tham
chiéu, RBTV phu thudc ton tai hay RBTV khoa ngoai.
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Vidu RBTYV trén 2 quan hé

Mot nhan vién phai thudéc vé mot phong trong cong ty, nghia 1a trong quan hé
NHANVIEN, néu mot ma phong (Phong) ma nhan vién tryc thudc xuat hién, thi ma
phong nay phai xuat hién trong quan h¢ PHONGBAN, cu thé 1a thudc tinh (MaPhong).
Nhu vay:

e Bdi canh: NHANVIEN, PHONGBAN
e Biéu dién:

Vnv € NHANVIEN((nv.Phong = NULL)v (3pb € PHONGBAN (nv.Phong = pb.MaPhong)))

e Bang tam anh hudng:

RB5 Thém | Xo6a Stra
NHANVIEN |+ - +(Phong)
PHONGBAN | - + +(MaPhong)

Vi du RBTYV trén 1 quan hé
Nguoi quan Iy (MaNQL) cua mot nhan vién cling phai 1a mdt nhan vién trong cong ty
o Béi canh: NHANVIEN
e Diéu kién:

Vnv € NHANVIEN((nv.MaNQL = NULL)v (3nvl € NHANVIEN (nv.MaNQL = nvl.MaNV )))

e Bang tam anh hudng:

RB6 Thém | Xda Stra

NHANVIEN |+ ; +(MaNV, MaNQL)

Anh huéng cia RBTV dbi véi cac thao tac thém, xo6a, sira dir liéu
Gia st r, c6 mot khoa ngoai o tham chiéu dén K trong ry, khi d6: z_(r,) c 7, (1)
Thém

Khi thém mot bo t, vao r, thi phai bdo dam tdn tai t, trong r; sao cho #[K]=1,[a]
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Xoa
Gia s x0a t; khoi r;. Khi d6 can xur Iy cac bd trong r, tham chiéu t6i t,, nghia la

S = O-a:tl[K](rz). Néu s#J thi

e Khong thuc hién hanh dong xo6a dir li€u, hodc
e Xba day chuyén, nghia 13 x6a tit ca cac bo trong s

Stra

Truong hop cdp nhat t, trong r,
e (Cap nhat t, trong r,, stra khoa ngoai a
e Tuong tu nhu truong hop thém di licu
o Kiémtra r,[a]e 7, (1)

Truong hop cdp nhat t; trong 1,
e (Capnhatt, trong r;
e Tuong ty nhu truong hop xo6a dir ligu
o Kiémtra O, (1) =9

3.2.2.2. RBTYV lién by - lién quan hé
Quy dinh vé timg nhém cac bd ciia nhiéu quan hé bdi canh khac nhau.

Vi du Mdt hoa don ban hang phai co it nhat mot mat hang, nghia 1a mét chi tiét hoa don
ban hang phai c¢ it nhat mot mat hang.

e Bbi canh: HOADON, CTIETHD

e Biéu dién: Vhd e HOADON(3cthd € CTIETHD(hd MaHD = cthd MaHD))

e Bang tam anh hudng:

RB7 Thém | Xda Stra
HOADON + - +(MaHD)
CTIETHD - + +(MaHD)
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3.2.2.3. RBTYV lién thugc tinh - lién quan h¢
Quy dinh vé mbi lién hé gitra cac thudc tinh trén nhiéu quan h¢ bdi canh khac nhau.

Vi du Gia sir cho phép thanh toan tién nhiéu lan va thanh toan sau khi mua hang, khi dé
ngay thanh toan tién theo mot hdéa don mua hang phai bang hoac sau ngay mua hang.

e BOi canh: HOADON(MaHD, MaKH, NgayHD, TriGia),
THANHTOAN(MaHD, NgayTToan, LanTToan, SoTienTToan)

e Biéu dién:

Vhd € HOADON(Vtt € THANHTOAN (hd MaHD = tt.MahD = hd.NgayHD < tt.NgayTToan))

e Bang tam anh hudng:

RB& Thém | Xoda Stra
HOADON + - +(MaHD, NgayHD)
THANHTOAN |+ - +(MaHD, NgayTToan)

3.2.2.4. RBTV do thuc tinh tong hop
Quy dinh vé mbi lién hé gitra cac thudc tinh do sy c6 mat cta thudce tinh tinh toan.
Vi du Diém trung binh cta sinh vién bang trung binh ciia cdc mén ma sinh vién theo hoc

e Bbi canh: SINHVIEN(MaSV, HoSV, TenSV, Khoa, DTB)
KETQUA (MaSV, MaMon, Diem)

e Biéu dién:
Vsv € SINHVIEN (3kq € KETQUA(sv.MaSV = kq.MaSV => sv.DTB = AVG(kq.Diem)))

e Bang tim anh hudng;

RB9 Thém | Xoba Stra
SINHVIEN + - +(MaSV, DTB)
KETQUA + + +(MaSV, Diem)

3.2.2.5. RBTYV do chu trinh

Trang 91/109



Xay ra khi c¢6 su hién dién cua chu trinh. Dé nhan dién chu trinh, nguoi ta biéu dién lugc
do6 CSDL nhu sau:

Nt thé hién luge do

Nut thudc tinh két
MaNV=MaNV

Cung noi gitra nat luge do va nat thudc MaNV=MaNV

tinh két

Vi du Mot nhan vién chi dugc phan cong vao cac dé an do phong minh chi tri
e BGi canh: NHANVIEN, DEAN, PHANCONG
D6 thi thé hién chu trinh nhu sau:

MaNV=MaNV

— :
S CET
N ! |

Phong=Phong
MaDA=MaDA @
|

e Biéu dién:

Vpc € PHANCONG(3nvda € NV _ DA(nvda.MaNV = pc.MaNV A nvda.MaDA = pc.MaDA))

VOi: NV _DA « NHANVIEN >< 5, oione DEAN
e Bang tam anh huong:
RB10 Thém | Xo6a Stra
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NHANVIEN - + +(MaNV, Phong)

DEAN - + +(MaDA, Phong)

PHANCONG |+ - +(MaDA, MaNV)

4. Baitap
Bai tap 1
e Hay ching minh 3 tinh chat phan ra, két hop va tya bac cau.
e Hay tim hiéu cac tinh chit cta bao dong tap thudc tinh, phu tdi thiéu

Bai tap 2
Cho luge dd quan hé R(A, B, C, D, E, G) va tap phu thuéc ham
F={A>C, A>EG,B>D, G>E}
Tim AB},CGD}, A4’

Bai tap 3
Cho lugc dd quan hé R(A, B, C, D, E, G) va tap phu thudc ham
F={B>C, A>EG,B>A,G>E}

Tim AB;,CGD;, A;

Bai tap 4
Cho luge dd quan hé R(A, B, C, D, E) va tap phu thudc ham
F={A>C,BC>D, D>E,E>A}

Tim 4B;,BD;.,D;

Bai tap 5
Cho lugc dd quan h¢ R(A, B, C, D, E) va tap phu thuoc ham
F={B>C,AC>D,D>G, AG>E }
Cho biét AC — E ¢6 thudc F* khong?

Cho biét BD — AD c¢6 thudc F' khong?
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Véi cac baitap 7, 8, 9:

¢ Tim m¢t khoa (theo thuat toan tim mt khoa)

¢ Tim moi khéa (theo thuat toan tim moi khéa)

e Tim phii tdi thiéu
Bai tap 7
Cho luoc d6 quan hé R(A, B, C, D) va tap phu thudc ham
F={AB->CD, B>C,C->D}
Bai tap 8
Cho lugce dd quan hé R {ABCDEFGHKLM} va tap phu thudc ham
F={A > B,C->D,E2>F, G2>AHK, AH > G,GLC 2> M }
Bai tap 9
Cho luge dd quan hé R {ABCDEFGHKL} va tap phu thudc ham
F={A 2B, AC>D,F -2 G, FK -2 LEH, E - FH}
Bai tap 10

Véi hai bai toan tinh hudng 1a quan 1y dé an va quan ly ngén hang, ngoai trir cac rang
budc khoa chinh va khoa ngoai, hdy tim tat ca cac RBTV theo yéu cau: bdi canh, biéu
dién, tAm anh huong. Voi nhitng RBTV tim dugc, hay phan theo tirng loai RBTV.
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Chuong 8

Dang chudn va chudn hoa co so dir liéu

Chuong nay gidi thiéu cac dang chuan, phan rd bao toan thong tin, bao toan phy thudc
ham, qua d6 ciing trinh bay cach phan rd bdo toan bdo toan thong tin va bdo toan phu
thuoc.

1. Dang chuin cia lwgc dd quan hé

Pé d& dang trinh bay cac dang chuén, can nim rd cac khai niém:

Thugc tinh khoa:

Cho lwgc do quan hé (A, 4,,..., A,), thudc tinh B dwoc goi la thupc tinh khod néu B la

mot thuoc tinh thanh phdn trong mot khod nao do cua Q, nguoc lai B duoc goi la thudc
tinh khong khoad

Vidu: R(A, B, C, D), F={AB>C, B>D, BCOA}

Trong vi duy trén, luoc dd R ¢ 2 khoa 1a AB, BC. Khi d6 A, B, C la thudc tinh khoa, D 1a
thudc tinh khong khoa.

Gia tri nguyén t6
Gid tri nguyén 16 la gid tri khéng phan nhé dwoc nita.

Vi du: Gia tri ChiTietMua: “Bénh Orion 1 go6i, Keo mut 2 cdy” khong phai 1a gid tri
nguyén to vi c6 thé phan thanh: tén hang, s6 lugng, don vi tinh.

1.1. Dang chuin 1
Luogc d6 Q & dang chuan 1 néu moi thudc tinh déu mang gia tri nguyén to.
Trong bai toan xét dang chuan, dang chuan thap nhat 1a dang chuan 1.

Vi du. Cho lugc 46 HOADON(MaHD, MaKH, NgayHD, CtietMua, SoTien), va c6 thé
hién nhu sau

Trang 95/109



MaHD | MaKH | NgayHD | CtietMua SoTien
Tén hang S6 lugng | DVT

HDO1 | KHO1 | 15-10-05 | Banh Orion 1 Goi 25.000
Keo mut 2 Cay 2.000

HDO02 | KHO1 | 18-10-05 | Gao 2 Kg 30.000

HDO03 | KHO02 | 24-10-05 | Buong 1 Kg 15.000
Béanh AFC 2 Go1 24.000

Nhan thay rang CTiétMua khong mang gia tri nguyén t6, do 46 HOADON khong dat
dang chuan 1.

1.2. Dang chuin 2

1.2.1. Dinh nghia

Lugc do Q ¢ dang chuan 2 néu thoa:
(1) Q dat dang chuén 1
(2) Moi thudc tinh khong khoa ctua Q déu phu thudc ddy du vao khoa

1.2.2. Kiém tra dang chuén 2

Pé kiém tra dang chuén 2 thyc hién:

Budc 1: Tim moi khoa cua Q

Budc 2: Vi mbi khoa K, tim bao dong cua tap tat ca cac tap con thuc sy S; cua K

Budc 3: Néu ton tai bao déqg S;" chira thuoc tinh khong khoa thi Q khong dat dang chuin
2, nguoc lai Q dat dang chuan 2.

Vidu 1. Cho QI (A, B, C, D), F={A>B, B>DC}

Lugc do chi c6 mot khoa 1a A, nén moi thudc tinh déu phu thude ddy di vao khoa. Do
vay Q1 dat dang chuan 2.

Vidu 2. Cho Q2 (A, B, C, D), F={AB>D, C>D}

Luoc d6 ¢6 khoa 1a ABC, ngoai ra con ¢c6 CcABC ma C—>D, trong d6 D la thudc tinh
khong khoa (nghia la thudc tinh D khong phu thugc day du vao khoa). Do vay Q2 khong
dat dang chuan 2.
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Vidu 3:

Xem vi du don gian bang CSDL gém 2 quan hé¢ MONHOC, SINHVIEN nhu sau:

MONHOC (MaMH, TenMH, STC, Loai)

Tén tir: M&i mon hoc ¢6 ma mon hoc (MaMH) duy nhét dé phan biét véi cdc mon hoc
khéc, c6 tén moén hoc (TenMH), so tin chi (STC), va loai bat budc hay tu chon (Loai)

MaMH TenMH STC Loai
CT101 Nhap mon tin hoc 4 BB
CT102 TH k¥ ndng may tinh | 5 BB
TN311 Xac suat thong ké 3 BB
CT103 Thiét ké Web 4 TC
CT110 Nguyén ly 1ap trinh 2 | 5 BB

SINHVIEN (MSSV, MaMH, TenSV, DiaChi, Diem)

Tan tir: Mbi sinh vién (MSSV) khi thi moét mén hoc (MaMH) dugc ghi nhan lai diém
(Diem), ngoai ra con c6 thong tin lién quan dén sinh vién nhu ho tén (TenSV), dia chi

(DiaChi)
MSSV | MaMH | TenSV DiaChi Diem
0310677 | CT101 | Nguyén Thi Hoa | 11 Nguyén Cong Trir, Da Lat |6
0310678 | CT101 | Tran Hoang 20 Bui Thi Xuéan, Pa Lat 4
0310679 | CT101 | Lé Thanh Son | 2 Nha Chung, Da Lat 7
0310677 | CT102 | Nguyén Thi Hoa | 11 Nguyén Céng Trir, Pa Lat | 8
0310678 | CT102 | Tran Hoang 20 Bui Thi Xuén, Pa Lat 8
0310678 | TN311 | Tran Hoang 20 Bui Thi Xuan, Pa Lat 3
0310679 | TN311 | Lé Thanh Son | 2 Nha Chung, Da Lat 6
0310677 | CT103 | Nguyén Thi Hoa | 11 Nguyén Cong Trir, PaLat |9
0310678 | CT103 | Tran Hoang 20 Bui Thi Xuan, Pa Lat 7
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0310000 | CT110 | Nguyén Ngoc 1 Lé Héng Phong, Da Lat 9

O quan h¢ SINHVIEN c6 thé nhan théy cac phu thuoc:
MSSV, MaMH - Diem
MSSV->TenSV, DiaChi

Vay quan hé SINHVIEN khong dat dang chuan 2 vi thudc tinh TenSV, DiaChi 13 thudc
tinh khong khoa chi phu thudc vao MSSV: nhu vay khong phu thudc day da vao khoa.

Trong qué trinh cap nhat va luu trir dir liéu xuat hién nhimng van d¢ sau:
e« O quan h¢ SINHVIEN, viéc luu trir thong tin mot sinh vién bi 1dp lai (tén, dia chi)
e Qua trinh cap nhat:

O Sua df)i Khi can stra doi dia chi ciia mot sinh vién (vi du nhu Nguyén Thi
Hoa) can L phai stra d6i 3 1an vi trung lap thong tin, hon nira, khi sira d6i thong
tin ctia vé mot sinh vién lai khong lién quan dén thong tin vé thi ctr.

0 Thém: Néu chén thém mot bd vao quan hé¢ SINHVIEN ma sinh vién chua thi
mon nao thi khong dugce vi khoa MSSV, MaMH la khong day du. Van dé nay
chi dugc khac phuc khi loai bo nhitng thong tin vé két qua thi cur ra khéi quan
h¢.

0 Xoa: Gia st rang can x6a bo mon CT110 ma danh sach sinh vién van giir
nguyén. Khi d6 x6a bd {‘CT110°, ‘Nguyén ly lap trinh 2°, 5, ‘BB’} trong
quan hé MONHOC va xo04 bd {°0310000°, ‘CT110’, ‘Nguyén Ngoc’, ‘1 Lé
Hoéng Phong, Pa Lat’, 9} trong quan hé SINHVIEN. Khi d6 thong tin vé sinh
vién s& bi mat.

Pé khic phuc nhitng bat loi trén, quan hé SINHVIEN c6 thé tach thanh 2 quan hé
SINHVIEN (MSSV, TenSV, DiaChi) va KETQUATHI (MSSV, MaMH, Diem). Nhu
vay, 3 quan h¢ trén déu da ¢ dang chuan thu 2.
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1.3. Dang chuan 3
1.3.1. Dinh nghia
Dinh nghia 1

Vé&i mét luge dd Q; X, Y 1a hai tap con cua Q"; A 1a mdt thudc tinh. Khi d6 A duoc goi
la phu thudc bac cau vao X néu thoa:

(1) XY, Y>A
2)Y 7 x
3) A ¢ XY

Luoc d6 Q ¢ dang chuéan 3 néu moi thudc tinh khong khoa déu khong phu thude bic cau
vao khoa.

Viéc kiém tra dang chuin 3 theo dinh nghia trén s€ kho cai dat. Ta co thé thuc hién kiém
tra dang chuan 3 theo dinh nghia sau:

Dinh nghia 2

Lugc dd Q & dang chuan 3 néu moi phu thudc ham X>AeF', véi A ¢ X déu co:
(1) X 1a siéu khoa, hodc
(2) A 1a thudc tinh khoa

1.3.2. Kiém tra dang chuin 3

Tt dinh nghia 2, dé kiém tra dang chuén 3 thuc hién cac budc sau:

Budc 1: Tim moi khoéa cua Q

Budc 2: Phén rd vé phai ciia moi phu thudc ham trong F dé tap F trd thanh tap phu thudc
ham c6 vé phai mgt thudc tinh

Budc 3: Néu moi phu thuoc ham X>A €F, ma A ¢ X déu thoa
(1) X 1a si€u khoa (Vé trai chtra mgt khoa), hoac
(2) A 1a thudc tinh khoa (vé phai 13 tap con ctia khoa)
thi Q dat dang chuén 3, nguoc lai Q khong dat dang chuén 3.
Vidu. Cho Q (A, B, C, D), F={AB->D, C->D}

Buoc 1: Q ¢c6 mot khoa la ABC
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Budc 2: Moi phu thuoc ham trong F déu da co vé phai mot thudc tinh.
Budce 3: V61 AB->D, nhan théy rﬁng D ¢ ABC co
e V¢ trai (AB) khong phai 1a siéu khoa.
e Hon nita vé phai (D) khong 1a thudc tinh khoa
Viy Q khong dat dang chuén 3.
1.4. Dang chuin BC (Boyce Codd)
1.4.1. Dinh nghia

Luoc dd Q ¢ dang chuan BC néu moi phu thudc ham X>AeF", voi A ¢ X déu co X 1a
siéu khoa.

1.4.2. Kiém tra dang chuian BC
Tt dinh nghia, dé kiém tra dang chuin BC thyuc hién cic budc sau:
Budc 1: Tim moi khoéa cua Q

Budc 2: Phan rd vé phai ctia moi phu thudc ham trong F dé tap F tré thanh tap phu thudc
ham c6 vé phai mdt thude tinh

Budc 3: Néu moi phu thuoc ham X->A €F, ma A ¢ X déu thoa X 1a siéu khoa (Vé trai
chtra mot khoa), thi Q dat dang chuan BC, nguoc lai Q khong dat dang chuan BC.

Vidu. Cho Q (A, B, C, D, E, I), F={ACD—->EBI, CE>AD}

Budce 1: Q ¢6 hai khéa la {ACD, CE}

Budc 2: Phan rd vé phai cia cac phu thude ham trong F, ta cé:
F={ACD->E, ACD->B, ACD->I, CE2A, CE>D}

Budc 3: Moi phu thuoc ham trong F déu c6 vé trai 1a mot siéu khoa

Vay Q dat dang chuan BC.

1.5. Kiém tra dang chuan

Kiém tra dang chuén cia lwgce do quan hé Q

Budc 1: Tim moi khoéa cua Q

Budc 2: Kiém tra dang chuan BC, néu dang thi Q dat dang chuan BC,
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nguoc lai qua budc 3.

Buéc 3: Kiém tra dang chuén 3, néu dung thi Q dat dang chuén 3,
nguoc lai qua budce 4.

Buéc 4: Kiém tra dang chuin 2, néu dang thi Q dat dang chuén 2,
nguoc lai Q dat dang chuan 1.

Kiém tra dang chuén ciaa lwgc dé CSDL

Dang chuan ctia mot luoc d6 CSDL 1a dang chuan thdp nhét trong cac dang chuédn cua cac
lugc d6 quan h¢ con.

2. Phép phan ra
Muc tiéu cta viéc thiét ké CSDL quan h¢ 1a tao ra mot tap cg’tc luqc dd quan hé¢ cho phép
chung ta luu trir thong tin khong c6 nhiing du thira khong can thiét va truy tim thong tin
mot cach ’dé dang, chinh xac. Viéc phan ra mdt lugc do thanh nhiing lugc d6 con déu
mong mudn dat dugc bdo toan thong tin va bao toan phu thudc.
2.1. Phan ra bao toan thong tin
Cho lugc dd quan h¢ Q (TenNCC, DiaChiNCC, SanPham, DonGia)
Phan ra Q thanh Q1 va Q2 nhu sau:

Q1 (TenNCC, SanPham, DonGia)

Q2 (TenNCC, DiaChiNCC)

Khi d6 ta c6 cac thé hién sau:

Q TenNCC DiaChiNCC SanPham DonGia
Nguyén Mai | 10 Nguyén Cong Trtr | Banh xdp 10.000
Nguyén Mai 10 Nguyén Cong Trir | Keo me 20.000
Nguyén Mai | 20 Nguyén Vin Troi | Keo me 20.000
Ql TenNCC SanPham DonGia
Nguyén Mai | Banh x4p 10.000
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Nguyén Mai | Keo mé 20.000

Q2 TenNCC DiaChiNCC

Nguyén Mai 10 Nguyén Cong Tra

Nguyén Mai | 20 Nguyén Vin Trdi

Ol>< Q2 | TenNCC DiaChiNCC SanPham DonGia
Nguyén Mai | 10 Nguyén Céng | Banh x6p 10.000
Tra
Nguyén Mai 10 Nguyén Cong |Keo mé 20.000
Tra
Nguyén Mai | 20 Nguyén Vin Trdi | Banh xbp 10.000
Nguyén Mai | 20 Nguyén Van Tréi | Keo mé 20.000

Nhu vy két qua thé hién Q va Ol >< Q2 1a khic nhau, khi d6 ta ndi phép phan ra goi 1a
khong bao toan thong tin (mat mat thong tin).

Dinh nghia
Q 1a lugc d6 quan hé, Q1, Q2 14 hai lwge dd con cé:
O'nOy =X
0 v0, =0
Khi d6 Q dugc phan ra thanh hai lugc dd con Q1, Q2 1a phép phan ri bao toan thong tin
néu voi r 1a the hién bat ky cua Q ta co:
r=rQ, ><r.Q,
(r 1a két qua cua phép két ty nhién cta cac hinh chiéu cua né trén Q1, Q2)
2.2. Phan ra bao toan phu thugc ham

Mot van dé can quan tdm khi phan i luoc dd Q thanh cac luoc dd con Qi véi tap cac Fi
tuong tng duogc tinh tir tap phu thuoc ham F. Phép phan ra bao toan phuy thudc (gitr lai
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phu thudc) néu véi ri 1a thé hién cta Qi thoa diéu kién: ri chi thoa nhitng phu thudc ham
XY eF voi XYQ;"

Dinh nghia

Goi Q1, Q2,..., Qn la phan ra cua lugc dd quan hé Q, tap phu thudéc ham F trén Q. Hinh
chiéu cta F trén mot tap cac thuoc tinh Q; ky hiéu [i+(F) 1a tap cac phy thudc ham
XY eF' voi XYQ;"

[i(F) = F'={X>Y | XY eF vaXYcQ;" }

Khi d6 phan ra 1a bao toan tap phu thuéc ham F néu

F=u Igi(F)

3. Thiét ké CSDL bang cach phén ra

3.1. Phan ra thanh dang chuin BC (hoic dang chuin 3) bao toan thong tin

3.1.1. Thuat toan

Budc 1: Tim tat ca cac khoa cta Q

Budc 2: Tim phu thuoc ham X-2>Y eF cé X khong 1a siéu khoa va Y khong chira thudc
tinh khoa.

e Néu tim thay thi tich Q thanh Q1 va Q2 theo cach:

0 QI =Q[XY]; F1 =Ilq:(F) (tim bao dong cua tat ca cc tap con ctia XY dé tinh
F1). Tiép tuc phan ra (Q1, F1).

o] Q; =Q[Q" - YJ; F2 = T1(F) (tim bao dong cua tat ca cac tip con ciia (Q' - Y)
dé tinh F2). Tiép tuc phan ra (Q2, F2).

o Néu khong tim thay thi xét dang chuan Qi:

0 Néu moi phu thuéc ham trong Fi déu co vé trai 1a siéu khoa thi Qi dat dang
chuan BC

0 Néu c6 phy thuéc ham trong Fi c6 vé trai khong 1a siéu khoa va vé phai 1a
thudc tinh khoa thi Qi dat dang chuan 3

3.1.2. Vidu
Vidul

Cho Q (SDIM), F={SI>D, SD>M}
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Budce 1: Q c6 mot khoa la {SI}

Budc 2: Phu thugc ham SD—>M c6 SD khong 1a si€u khoa nén tach:
Q1 =(SDM); F1 = {SD>M}
Q2 = (SDI); F2 = {SI=>D}

Dé tim tap phu thuoc ham F1, F2 can tinh bao dong ctia moi tap con.

Tim FI: v61 Q1 = (SDM): bao dong cua moi tap con

St=§

D: =D
M:=M

SD! = SDM
SM}: = SM
DM} =DM
SDM }: = SDM

F, =Io,(F) = {SD>M, SD->SM, SD->DM, SD->SDM }
— F1 = {SD>M}

Tim F2: voi Q2= (SDI): bao dong ctia moi tap con

Si=S§
D:=D

I =1

SD;: = SDM
SI}: = SIDM
DI =DI
SDI}. = SDIM
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F,=Ioy(F) = {SI>D, SI>SD, SI>DI, SI>SDI }
— F2 = {SI>D}

Bude 3: Moi phu thude ham trong Flva F2 déu c6 vé trai 1a mot siéu khoa nén Q1 va Q2
dat dang chuan BC.

Vidu 2
Cho Q (ABCDE), F = {BC>A, C>D, AE>B, B>D,B2>E}
Budc 1: 2 khoa la {CB, CAE}
Budc 2: Tir C-> D tach thanh:
e Q,(CD), F;= {C>D}, Khoa C. Pat dang chuan BC.
e (Q,(CABE), F= {B2>E,CB>A, AE>B}
Chi tiét tinh F1, F2 nhu sau:
Tim F1:vo61 Q1 = (CD)
CL=CD
D:=D
CD; =CD
Vay F1 = {C>D}
Tim F2: vo1 Qy(CABE):

C.=CD

CA! = CAD
CB} = CBADE

CE; =CED
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AB; = ABDE
AE; = AEBD
BE} = BED
CAB;. = CABDE
CAE, = CAEBD
CBE; = CBEAD
ABE, = ABED
CABE;, = CABED
F»= {B>E, CBOAE, AB>E, AE>B, CAB>E, CAE>B, CBE>A}
Vay F= {B>E, CB>A, AE>B}
Xét dang chuan Q2:
Khoa Q2: {CB, CAE}. Vay Q, d3 dat dang chuan 3.
3.1.3. Cai tién thuit toan

Nhan théy réng trong tim phu thudc ham hinh chiéu trén Q1, xét tap mot con Xi, néu
(X,); = 0", khi d6 néu tip tuc xét cac tap Xj: Xic Xj, thi hién nhién (X)) = 0", va
cubi cung thi phu thudc ham c6 vé trai Xj ciing s& bi loai dé chi chon phu thudc ham cé
ve tréi Xi.

Do d6, khi tim phu thudc ham hinh chiéu trén Qi, xét tap mdt con Xi, néu (X, ); =Q",
thuc hién loai bd cac tinh todn cho cac truong hop Xj: Xi < Xj.

Vi du: véi tim F2 nhu vi du trén:

Q,(CABE), F = {BC>A, C>D, AE>B, B>D, BOE)

C:=CD
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CA; =CAD

CB,. = CBADE , loai cac tap CAB, CBE, CABE

CE! = CED
AB} = ABDE
AE}: = AEBD
BE} = BED
ABE}: = ABED

F,= {B>E, CB>AE, ABS>E, AE>B)
Vay F,= {B>E, CB>A, AES>B!

3.2. Phan ra thanh dang chuin 3 vira bio toan thong tin vira biao toan phu thudc
ham

Budc 1: Tim phu tdi thiéu cua F.

Budc 2: Loai bo tit ca cac thudc tinh cua Q khong lién quan dén mot phu thuoc ham nao
cua PTT(F).

Budce 3: Néu c6 mot phu thudc ham trong PTT(F) lién quan dén moi thudc tinh cua Q thi
khong thé phan ra. Nguoc lai, qua budc 4.

Buéc 4: Gom nhém nhiing phu thudc ham cé cung vé trai. Véi mdi nhom phy thudc ham
c6 cung veé trai, tao thanh mdt luge do6 con.

Budc 5: Kiém tra cac luge dd con c6 thoa dang chuin 3 chua, néu chua thi ap dung budc
4 dé phan ra ticp.

Vi du. Cho Q (CTHRSG), F={C->T, HR>C, HT2>R, CS>G, HS>R}
PTT(F)=F = {C>T, HR>C, HT2>R, CS>G, HS2>R}

Ta c6 két qua phan rd Q1(CT), Q2(HRC), Q3(HTR), Q4(CSG), Q5(HRS)
4. Baitap

Bai tép 7, 8, 9 trong chuong 7, v4i yéu cau:

- Phan i thanh dang chuan BC hodc dang chuan 3 bao toan thong tin
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- Phan ra thanh dang chuin 3 bao toan théng tin va bao toan phu thudc ham
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