CHUONG 3
Mo hinh dir liéu quan hé

Bai giang mén Co s¢& dir liéu

© B) mo6n Hé Théng Thong Tin - Khoa Céng Nghé Thong Tin - Trwdng Pai hoc Khoa hoc Ty nhién

Do tién sTE. F. Codd dwa ra

- “A Relation Model for Large Shared Data Banks”,
Communications of ACM, 6/1970

® Cung cdp mdt ciu tric dir liéu don gian va dong bo
- Khai niém Quan hé

® (6 nén tang ly thuyét virng chic
- Ly thuyét tap hop

® Lacosd cuacac HQT CSDL thwong mai
- Oracle, DB2, SQL Server...
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Ndi dung chi tiét

" Gi&i thidu

® Cac khai niém cia mo hinh quan hé

® M6t sO khai niém vé khoa

® (Cac dac truwng ctia quan hé

® Chuyén lwgc d6 E/R sang thiét ké quan hé
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Nodi dung chi tiét

" Gidi thiéu

® Cac khai niém ctia mo hinh quan hé
- Quan hé (Relation)

Thudc tinh (Attribute)

B6 (Tuple)

Mién gia tri (Domain)

Lwoc d6 (Schema)

® M6t sO khai niém vé khoa

® (Cacdactrung ctia quan hé

® Chuyén lwoc d6 E/R sang thiét ké quan hé
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Quan hé (tt)

" Mot quan hé 1a mét bang (table) 2 chiéu: ® Theo thuit ngit cia mé hinh quan hé:

- Moi dong (tr}‘r dong dau tién) gdbm (Eéc gia tri thé hién mot thuc thé — Mot bang (nhu da md ta) goi 1a mot quan hé (relation).

hodcmotmoi kéthop trong thyete. ~ MB&i dong dit liéu goi 1a mot bé (tuple).
- Moi tiéu deé cot cho biét y nghia cta tirng gia tri trén mot dong. _ M&i tiéu d@ cot goi 1a mot thuéc tinh (attribute).
- VD: Quan hé KHOA, mo6i dong gom cac gia tri thé hién moét khoa. _ Tép hop céc gid tri ma mét thudc tinh c6 thé nhan 14y, goi 13 midn

gia tri (domain) cta thudc tinh.

KHOA A 7 A s A ’
| | .
MAKHOA | TENKHOA NAMTL | PHONG | BIENTHOAI | TRUONGKHOA | NGAYNHANCHUC VD: Quan he KHOA co 4 b(_), co7 thuQC tinh.
CNTT | oOnOnonetnong 1 4q95 | @11 | 838123456 2 20/02/2005 KHOA . . . .
in MAKHOA | TENKHOA NAMTL | PHONG | BIENTHOAI | TRUONGKHOA | NGAYNHANCHUC
VL Vatly 1976 | B21 | 838223223 5 18/09/2003
CNTT congnghethong | 4995 [ g11 | 838123456 2 20/02/2005
SH Sinh hoc 1980 B31 838454545 4 11/10/2000 tin
HH Hoa hoc 1980 | B41 | 838456456 7 15110/2001 v vatly 1976 | B21 | 838223223 5 18/09/2003
SH Sinhhoc 1980 | B31 | 838454545 4 11/10/2000
HH Hoa hoc 1980 | B41 | 838456456 7 15/10/2001
ALY A Rl A ~ A AN A ~ ~ ~ ~ ) ~ ~ . ~
® M6 hinh quan hé thé hién mot CSDL thong qua nhiéu quan hé. = Mot bd ~ Mot thue thé hodc mot moi két hop;
Quan hé ~ Tap thuc thé hodc tap moi két hop
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ién gia tri chia thudc tinh i Lwoc d6 quan hé

® Mot lwge do quan hé (relation schema) R, thé hién boi R(A,,
A, .., A), trong do R1atén lwgc d6 quan hé; A, A,, .., A, la
cac thuoc tinh.

® Tung thudc tinh A, nhan gia tri thudc mién gia tri D twong &ng,

® Mot mién gia tri D 1a mot tip hop cac gia tri nguyén t6 (atomic
value).
- Gia tri nguyén to la gia tri khong thé chia nhé hon.

® PE md ta mot mién gia tri D, ngwoi ta thuwong dung kiéu dir liéu ky hiéu 13 dom(A).
va dinh dang cta cac gia tri trong D. ® Bic (degree) cia lwgce d6 quan hé 1a s6 lwong thudc tinh trong
- Vidu: lwoc do.
e Kiéu dit liéu: ky tw, chudi, s6 nguyén, sé thue, ...
e Dinh dang: (chudi) 7 ky s6, (ngay thang) c6 dang dd/yy. " Vi du: KHOA (MAKHOA, TENKHOA, NAMTL, PHONG,
~ Vi du: Mién gi4 tri cta: DPIENTHOAIL TRUONGKHOA, NGAYNHANCHUC).
e TENKHOA: tap hop cac chudi cho biét tén cac khoa trong mot - E}I;IO%A 1a mt lwge d6 quan hé bac 7, m6 ta tap cac thyc thé

truedng dai hoc.
e MASV: tap hop cac chubi 7 ky s6.
® DIEM: s6 thure thudc [0, 10] va chinh xac dén 0.5.

- MAKHOA 1a mdt thudc tinh c6 mién gia tri 1a chubi.
- NAMTL la mét thudc tinh ¢ mién gia tri 1a s6 nguyén.
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® Mot quan hé r cda lwge d6 quan hé R(A,, A,, ..., A,), ky hiéu r(R), la:
- Mot tap hop cadcbdr = {t,, t,, ..., t,,}, mdi bd t1a mdt danh sach c6 thi
twgobmn gid trit={v,, v,, .., v}

- Trong d6, mdi gia tri v, 1< i <n, thudc dom(A,) hoic 1a gia tri rong
(null). Gia tri rong mang y nghia “chwa biét” hoic “khong ton tai gia
tri d6i véi mot thwe thé cu thé”.

MAKHOA | TENKHOA NAMTL | PHONG | PIENTHOAI | TRUONGKHOA | NGAYNHANCHUC
t, [CNTT Cong nghé thong tin 1995 Bll 0838123456 002 20/02/2005
t, | VL Vit ly 1976 B21 0838223223 005 18/09/2003
t, | SH Sinh hoc 1980 B31 0838454545 004 11/10/2000
t, |HH Hoa hoc 1980 B4l NULL 007 15/10/2001

® Nhan xét:
r(R) € (dom(A,) x dom(A,) x ... dom(A,))
® Gia tri thir i cia bo t dwoc dé cAp dén bang cach t[A] hodc t[i].
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Quy woc cach ky hiéu

® Lwgc do quan hé R bacn
- R(ApA, .. A)
- Rlaténlwoc d6 quan hé

® Quan hé (thé hién quan hé)
r,q,S

" Bb
tuv

® Mién gia tri ctia thudc tinh A
- Dom(A)

Gia tri tai thuoc tinh A cia b6 thir t
- t.A hay t[A]
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Lwoc d6 CSDL

® M6t lwge d6 CSDL gobm nhiéu lwgc d6 quan hé.
® Vidu: Lwoc d6 CSDL:

GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA, PUONG, QUAN, THANHPHG, GVQLCM,
MABM)

GV_PT (MAGV, PIENTHOAI)

BOMON (MABM, TENBM, PHONG, DIENTHOAI, TRUONGBM, MAKHOA, NGAYNHANCHU'C)

KHOA (MAKHOA, TENKHOA, NAMTL, PHONG, DIENTHOAI, TRUGNGKHOA, NGAYNHANCHUC)

PETAI (MADT, TENDT, KINHPHI, CAPQL, NGAYBD, NGAYKT, MACD, GVCNDT)
CHUDE (MACH, TENCD)

CONGVIEC (MADT, STT, TENCV, NGAYBD, NGAYKT)

THAMGIADT(MAGV, MADT, STT, PHUCAP, KETQUA)

10
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Nodi dung chi tiét

" Gidi thiéu
® (Cac khai niém ctia mo hinh quan hé
® Mot s6 khai niém vé khoa
- Siéu khda
- Khéa
- Khéa chinh
- Tham chiéu
- Khéa ngoai
® (Cacdactrung ctia quan hé
® Chuyén lwoc d6 E/R sang thiét ké quan hé

12
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Siéu khoa

® Pinh nghia
= Siéu khéa (Super Key) - Goi K 1a mét tAp con khac rong cac thudc tinh ctia R
. R l? A g . . A e - Klakhoéa néu thda dong thoi 2 diéu kién
- Goi SK1a moét tap con khac rong cac thudce tinh cia R

® Cacbo trong quan hé phai khac nhau tirng d6i mot

- SKa siéu khoa khi 1. K lé’m(f)t sietzu kh(’)?ﬂ’1 Cﬁ? R i1 in o
Vi, VEL £2 € 1, t1 = £2 = t1[SK] = t2[SK] ) 2. ,V K CK, K’ = K, K’ khong phai la siéu khoa cua R.
- Siéu khéa 14 tap c4c thudc tinh dung dé xac dinh tinh duy nhat méi " Nhanxét !
b6 trong quan hé — Khéa la siéu khéa c6 s6 thudc tinh it nhat
- Moi lwoc dd quan hé c6 t6i thiu mot siéu khoa - Gid tri cia khoa dung dé€ nhan biét mot bd trong quan hé
- Khoa la mét dic trung ctia lwoc d6 quan hé, khong phu thudc

" Vidu: -
KHOA(MAKHOA, TENKHOA, NAMTL, PHONG, PIENTHOAIL NGAYNHAN CHUC) vaoth€hiénquanhe
_ {MAKHOA, TENKHOA} 13 mot siéu khéa. - i(hoa dworc )}(ﬁy dwng dwa vao y nghia cia mot sé thudc tinh
W aw 2 . A e , Als AL A . rong quan he
- Tap hop gom tat ca cac thudc tinh cia quan hé la mot siéu khéa. R " Nl 41w ,
PROP E : 4 i ’ - Mot lwoc do quan hé cé thé c6 nhiéu khoéa
© BO mon HTTT - Khoa CNTT - Trweong PH KHTN 13 © BO mon HTTT - Khoa CNTT - Trweong PH KHTN 14

Khdéa chinh i Tham chiéu

® M6t bd trong quan hé R, tai thudc tinh A néu nhin mét gia
tri tr mot thudc tinh B ctia quan hé S, ta goi R tham chiéu S
- B6 dwoc tham chiéu phai ton tai trudc

® Mot lwoe d6 quan hé c6 thé c6 nhiéu khoa.
® Khi cai dat quan hé thanh bang (table)
- Chon 1 khéa lam co s& dé€ nhan biét cac bd

@ Nén chon khéa cé it thudc tinh hon . "
e S _ TENKHOA | MAKHOA
- Khoéa da chon dwoc goi 1a khoéa chinh (PK - primary key) ot s
. A .z , ; 28 g agoi . . S
- Cac thudc tinh khoa chinh phai c6 gia tri khac null VL 4
® Thé hién khéa chinh bang cach gach duéi TOAN 1
KHOA(MAKHOA, TENKHOA, NAMTL, PHONG, PIENTHOAI, NGAYNHAN CHUC) - . . "
MABM TENBM PHONG DIENTHOAI M
HTTT Hé thdng thong tin 184 838125125 5
R CNPM Cong nghé phan mém 182 838126126 4
VLDT Vat Iy dién tr F203 838127127 4
VLUD V4t Iy tng dung F205 838128128 5
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Khéa ngoai

® Cho 2 lwgce d6 quan hé:
Ri(A, A, .., A)va
R,(B,, B, ... B,)
Gia st PKC {A,, ...,A,} va la khoa chinh cia R, FKC {B,, ...,B,}
= Tip FKla khéa ngoai ctia R, néu va chi néu:
1. Cac thudc tinh thudc tip FK twong rng c6 cing mién gia tri véi cac thudc
tinh trong tap PK.
2. Vé&imoibd t, clia Ry, ludn ton tai 1 bd t, thudc R, sao cho t,[FK] = t,[PK].

Khoa ngoai

BOMON (MABM, TENBM, PHONG, DIENTHOAI, TRUGNGBM, MAKHOA, NGAYNHANCHUC)

KHOA (MAKHOA, TENKHOA, NAMTL, PHONG, DIEN THOAI, TRUONGKHOA, NGAYNHANCHUC)
\\‘Khéa chinh
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Khoa ngoai (tt)

GIAOVIEN

MAGY | HoTén | Lu'o'ng| Phai | NgaySinh | S6Nha | Puidmg | Quan | ThanhPh

< GV_DT

BOMON

GVQL | MaBM |

| MaKhoa | TruongBM | NgayNhanChiec | PiénThoai | MiBM | TénBM | Phong |
KHOA R
TrwdéngKhoa | NgayNhdnChirc | TénKhoa | NamTL | Phong | biénThoai | MiaKhoa |
DETAI

GVCNDT | MabT | TéenbT | KinhPhi | C4pQL | NgayBD | NgayKT | Mach |

CONGVIEC CHUBE

| MabT | STT | TénCv | NgayBD | NgayKT |
%_/
THAMGIABT _|—

| MaGV | MaDT | STT | PhuCAp | Ké&tQua |
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Khoa ngoai (tt)

® Nhan xét

- Trong mot lwge d6 quan hé, mot thudc tinh vira c6 thé tham
gia vao khéa chinh, vira tham gia vao khéa ngoai

- Khoéa ngoai c6 thé tham chiéu dén khoa chinh trén cuing 1
lwgc d6 quan hé

- (€6 thé c6 nhiéu khoa ngoai tham chiéu dén cing mot khoa
chinh

- Rang budc tham chiéu = Rang budc khoa ngoai
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Nodi dung chi tiét

" Gidi thiéu
® (Cac khai niém ctia mo hinh quan hé
® Mot s6 khai niém vé khoa
® Cac dac trwng cia quan hé
Chuyén lwgc d6 E/R sang thiét k€ quan hé
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Cac dac trwng cia quan hé . Cac dac trwng chia quan hé (tt)

® Thi tw cac bd trong quan hé la khong quan trong = Moi gia tri trong mot bd
i - Hoac 1a mét gia tri nguyén t6é
M3BM | TenBM | Phong | Dién thoai J[ru‘t’jng BM |M5 khoa | Ngay NC 1N o As ez e X
- Hoadc la mot gia tri rong (null)
HTTT | Héthéng thong tin | B13 0838125125 | 002  [CNTT  [20/09/2004
CNTT | Cong nghé théng tin | B15 0838126126 | Null  [CNTT  |Nul
MMT | Mang méy tinh B16 0838676767 | 001 CNTT  [15/05/2005 ® Khong cé bo nao trung nhau
VLDC | Vatly dai cudng B23 0838234234 | Nul ML Null

® Thi tw gilra cac gia tri trong mot bd la quan trong

BO <HTTT, Hé thdng thong tin , B13, 0838125125, 002, CNTT, 20/09/2004>
khac

BO <HTTT, Hé thdng thong tin , B13, 0838125125, CNTT, 002, 20/09/2004>

22
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NOi dung chi tiét Tap thuc the
" Gidi thiéu " Vé&imoi tap thwe thé (trir tAp thuc thé yéu), tao mot quan hé
® (Cackhai niém ctia mo hinh quan hé twong ng:

- Tén quan hé 1a tén cia tip thuc thé
- (Cac) thudc tinh ctia quan hé 1a (cac) thudc tinh don cta tap
thuc thé (ngoai trir thudc tinh két hop va da tri)

® Mot s6 khai niém vé khoa

® (Cac dac truwng ctia quan hé

® Chuyén lwgc d6 E/R sang thiét ké quan hé
- Céac qui tic chuyén déi

GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH)
BOMON (MABM, TENBM, PHONG, DIENTHOAI)

24

© Bo mo6n HTTT - Khoa CNTT - Trwong PH KHTN 23 © Bo mo6n HTTT - Khoa CNTT - Trwong PH KHTN



Tap thuc thé: Thudc tinh két hop cdio

Tuy thuc té, ¢ thé cé 2 trueong hop:
® TH1: Mot thudc tinh két hop dwgc chuyén thanh mot thudc
tinh don binh thwong.

GIAOVIEN (MAGVY, HOTEN, LUONG, PHAI, NGAYSINH, DIA CHI)
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Tap thwe thé: Thudc tinh da tri

Tap thuwc thé: Thudc tinh két hop (tt)

® TH2: Mot thudc tinh két hop dwoc chuyén thanh mot tip cac
thudc don ciu thanh nén thudc tinh két hop dé.

GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA, DUONG, QUAN, THANHPHO)
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Tap thwc thé yéu

® Vé&imoi thudc tinh da tri, tao mot quan hé méi c6 cac thudc
tinh gobm thudc tinh khéa chinh cia quan hé va thudc tinh
da tri do.
- Khoda chinh ctia quan hé vira tao: hodc la thudc tinh da tri d6
hodc la khéa chinh quan hé va thuoc tinh da tri.

PIENTHOAI (SSDT, MAGV)

hoédc

PIENTHOAI (S5DT, MAGV)

GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA, PUONG, QUAN, THANHPH®)
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" V&imoi tap thuc thé yéu, tao mot quan hé twong trng co:

Tén trung v&i tén cua tap thuc thé yéu.

Cac thudc tinh ng v&i cac thudc tinh don cta tap thuce thé yéu.
Thém vao thudc tinh khéa cia quan hé &ng v&i tip thuwc thé lién
quan.

Khoéa cia quan hé 1a két hop khoa yéu cta tip thwc thé yéu va khoa
chinh cla quan hé (rng véi tip thwc thé lién quan.

DETAI (MADT, TENDT, KINHPHI, CAPQL, NGAYBD, NGAYKT)
CONGVIEC (MADT, STT, TENCV, NGAYBD, NGAYKT)
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Tap mdi két hop 1-n

Tap moi két hop 1-1

® Goi S la quan hé rng véi tip thwe thé tham gia toan phan vao
tap mai két hop, T la quan hé rng v&i tip thwe thé tham gia
ban phan:

® Thém vao quan hé rng véi phia mot tap thudc tinh khoa
cta quan hé &ng véi phia nhiéu.

- Thém vao S khéa chinh cua T.

- Ghi chi: Néu cic tip thwc thé déu tham gia toan phan thi vai
tro S (T) tiy ¥

GIAOVIEN (MAGV HOTEN, LUONG, PHAI, NGAYSINH, SONHA, BUONG, QUAN, THANHPHO, MABM)

BOMON (MABM, TENBM, PHONG DIENTHOAI) T GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA, BUONG, QUAN, THANHPHO, MABM)

S BOMON (MABM, TENBM, PHONG, BIENTHOAI, TRUONGBM)
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Thudc tinh riéng cta tdp maoi két hop

(trir tdp moi két hop n-n) cdio

Tap madi két hop n-n

® Thudc tinh riéng cta tip mai két hop (1-1 hoac 1-n) tré thanh ® Vé&imobi tAp moi két hop n-n, tao mot quan hé méi co:
thudc tinh cua S.

- Tén quan hé l1a tén cua tip méi két hop.

- Thudc tinh gobm nhitng thudc tinh khéa cia cac quan hé Gng véi
cac tap thuc thé lién quan, va thudc tinh riéng ctia méi két hop
(néu ca).

- Khoéa la két hop cac khoa clia cidc quan hé &ng véi cac tip thuc thé
tham gia vao méi két hop.

NGAYBD

% CONG VIEC

Tham_gia

T GIAOVIEN( AGV, HOTEN, LWUONG, PHAI, NGAYSINH, SONHA, DUONG, QUAN, THANHPHO, MABM)
S BOMON (MABM, TENBM, PHONG, DIENTHOAI, TRUONGBM, NGAYNHANCHUC)

w CHUDE (MACB, TENCD)
(sow) L CONGVIEC (MADT. STT, TENCV, NGAYBD, NGAYKT)

THAMGIA(MAGV. MADT, STT. PHUCAP, KETQUA)
32
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