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KHOA TOAN, DAI HOC KHOA HOC HUE

Chuang 1. Tong quan
@® Hé ca sa dir liéu
@® Kién tric ba mirc tritu tugng cia hé CSDL
© Ludc db va thé hién cia CSDL
O Su doc lap cua DL
©® M6 hinh DL
® Hé quan tri CSDL
@ Quy trinh thiét ké CSDL
® Vai tro con ngudi trong hé CSDL
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KHOA TOAN, DAI HOC KHOA HOC

Hé cao s@ dif liéu

@ Co sd dit liéu (Database)
® Hé quan tri CSDL (DB Management System - DBMS)
©® Hé CSDL (DB System)

DATABASE MANAGEMENT SYSTEM

APPLICATIONS OTHER DBMS

DBMS
Define record,Query,
Update,Manage data

- |
Database == Bee N ]

Database System

TS. Nguyén Hoang Son — [0 di 2]
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Kién tric ba mdc tritu tudng

e ANSI-PARC:
® Mic vat ly
® Mirc logic
©® Mdic khung nhin

= . Qs 1A

Logical |
Level |

Physical S )
Level ‘ ‘ ‘ ‘ ‘
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Lugc dd va thé hién: pinh nghia

® Lugc dé6 CSDL: mb t3 16gic vé cau tric ctia CSDL
(bang, cdt, kiéu DL, rang budc, méi quan hé, chi muc,
khung nhin).
@ Lugc dd vat ly
® Ludgc db logic
© Lugc db khung nhin

e Thé hién CSDL: trang thai hién tai ctia CSDL.

Instances & Schemas

Example:

type student
e u“;?m : e (8) Logical Schema

Mame :

Class :
end; Physical Schema

TS. Nguyén Hoang Son — Lo o dilie]
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e Cho phép su thay d6i & 1 mirc triru tuong thi khong anh
hudng d&n cac miic khac:
©® Doc 1ap DL vat Iy
® Doc lap DL lagic

( view level )
A
Logical data
independence
A4
[ conceptual level |
A
Physical data
independence
\

[ physical level ]
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KHOA TOAN, DAI HOC KHOA HOC HU

MG hinh dir li€u: Khai niem- (1)
e T3 chiic, biéu dién, quan Iy DL trong HT CSDL:
@ Tap cac ky hiéu dé mé ta DL
@® Tap cac phép toan thao tac trén DL déb.
® Phan loai cac MHDL:

Physical Model

Describes the DB implementation
of the data model

Logical Model

Defines the data structure
and how it is logically interconnected

[EPNE] Conceptual Model
El@él

Identifies business concepts

TS. Nguyén Hoang Son — [0 di 2]
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KHOA TOAN, DAI HOC

M3 hinh dif lieu: khai niem- (2)

e Mot s6 MHDL phé bién:

Data Models

9 Entity- o

Relational Semistructured Relationship Object-based
Data Model Data Model Data Model Data Model

TS. Nguyén Hoang Son — [o s i 1i2]
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Hé quan tri CSDL: Gisi thieu

e Hé théng phan mém dung dé quan ly, t& chirc CSDL.
e Cac chirc nang chinh:

@ Quan ly DL, bdo mat DL, duy tri tinh toan ven DL.

® HG tro NN truy van, truy cdp dong thai va phuc hdi DL.
® M6t s6 loai DBMS:

® Quan hé: MySQL, Microsoft SQL Server

® Huéng d6i tugng: ObjectDB, DB4o

© NoSQL: MongoDB, Redis, Neo4j, Cassandra

@ Phan tan: Google Spanner, Apache Cassandra, Amazon
DynamoDB

TS. Nguyén Hoang Son —
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Hé quan tri CSDL: Kién trac

¢ Kién tric cia DBMS:
DBA Users

'

Application
I Database Schema I I Queries I | pms‘rams
¥ v

| DDL Compiler | |Query Processor |<—)I DML Compiler |

Application
Programs

|| ':;:r:;g I(—)l Buffer Manager || ke

e o p—————— 8 ;
] i )
i Data Dictionary Authorization '
' Control D !
] I )
) D ]
: T Command 5 !
1 I Query Optimizer Ii—il €| Integrity Checker || 1
' B Processor '
' M l '
: Scheduler Transaction :
v S Manager f
I )
) )
' 1
] )
' L)
' '
'

Data Files

*
Data Dictionary

Architecture of DBMS

TS. Nguyén Hoang Son —
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Database
Design

Process

Conceptual Design
Logical Design
Physical Design
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Quy trinh thiét ké CSDL: Gisi thicu

@ Thu thap yéu cau: (muc tiéu, hoat dong chinh)
® Thiét ké& khai niém
© Thiét ké logic
O Thiét ké vat Iy
® Mét sé6 buéc khac:
© Thuc hién CSDL
® Trién khai CSDL theo thiét ké.
® Kiém thir va téi wu héa
® D3m bdo CSDL hoat déng diing, dat hiéu sudt tot.
® Van hanh va bao tri

® D3m bdo CSDL hoat déng én dinh, phti hop véi cac
thay d6i.

TS. Nguyén Hoang Son —
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Quy trinh thiét ké CSDL: vidu- (1)

AN

Vi du: (Thiét ké CSDL cho 1 HT quan ly SV)

1. Thu thap yéu cau 2. Thiét ke khai niém
- Can luu trif théng tin SV (Ma SV, Tén, Ngay sinh) e the SV (Student <5 thube tinh: M3 SV, Tén. Naay sinh
- SV daing ky nhigu mén hoc, méi mén c6 1 ma duy nhat - Thuc thé SV (Student) c6 thuc tinh: Ma SV, Tén, Ngay sinl
- Can luu digm ctia SV cho timg mén hoc - The thé Mén hoc (Course) c6 thudc tinh: Ma mon, Tén mén
- Quan hé Ding ky (Enrollment) giia SV va Mén hoc 6 thude tinh: Diém 56
3. Thiét k& logic
4. Thist ke vat Iy

Bang Student:
- Chon KDL:
StudentD (PK) Name DoB + StudentID: INT
1 Alice 2002-05-10 + Name: VARCHAR(50)
2 Bob 2001-09-15 + DOB: DATE

Bang Course: - Tao chi myc trén StudentID va CourselD

dé t6i uu truy van

CourselD (PK) CourseName
o] Toén 5. Tao bang baing SQL
@ Y 6. Kiém thu

- Chay thir truy van liy danh séch SV ding
ky mén Toan

Bang Enroliment

StudentID (FK) CourselD (FK) Grade » o L
- Kiém tra téc d6 truy van khi ¢ DL I6n

! a 8s 7.Van hanh

1 ] 70 - Thiét 13p sao Iuu DL méi ngay

- Giam sat hiéu suat hé théng

TS. Nguyén Hoang Son —

Slide 15/131




Quy trinh thiét ké CSDL: vi du- (2)

A A A A

(tiep theo)
* Tao bang bang SQL:

CREATE TABLE Student (
StudentID INT PRIMARY KEY,
Name VARCHAR(5@),

DOB DATE

)

CREATE TABLE Course (
CourseID VARCHAR(10) PRIMARY KEY,
CourseName VARCHAR(108)

)

CREATE TABLE Enrollment (
StudentID INT,
CourseID VARCHAR(10),
Grade FLOAT,
PRIMARY KEY (StudentID, CourselID),
FOREIGN KEY (StudentID) REFERENCES Student(StudentID),
FOREIGN KEY (CourseID) REFERENCES Course(CourseID)
)5

TS. Nguyén Hoang Son —
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Vai tro con ngudi trong hé CSDL

® Ngudi quan tri CSDL (Administrator)
@® Ngudi thiét ké CSDL (Designer)

©® Ngudi lap trinh UD (Programmer)

O Ngudi sit dung cudi (End)

TS. Nguyén Hoang Son —
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No6i dung mon hoc

® (Cic md hinh dif liad

Phu thude hanf
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Chuang 2. Cac mé_hinh dir liéu

@ M6 hinh dit liéu thuc thé - mdi quan hé
(Entity-Relationship data model, ER)
® M0 hinh dir liéu quan hé (Relational data model)

"-li)iatia Modielis“”"

o . Entrty
Relatlon:| I Relationship
Data Mode! Data Model

TS. Nguyén Hoang Son — Lo o dilie]
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®0o e

Entity-Relationship Model

Attributes o @

Complex Attributes [ venson |
Null Values
Key Attribute

I T
I =
I N R
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Cac thanh phan chinh: Binh nghia- (1)
e Thuc thé: 1 DT cu thé hojc triru tuong trong thé gidi
thuc (sinh vién, mén hoc).
@ Thuc thé manh: déc lap (hoa don)
@® Thuc thé yéu: phu thudc (hod don chi tiét)
® Thuéc tinh: cac dic diém, thong tin dung dé mo ta

thuc thé.
| Thudc tinh | D3c diém | Vidu |
Don gian Khéng thé chia nhd M3 SV
. Cé thé tach thanh Ho tén,
Phitc hop nhiéu thanh phan con Ngay sinh
Don tri Chi ¢ 1 gia tri duy ccep
: nhat tai 1 thoi diém
Da tri Cé thé c6 nhidu gia tri S6 bT
x C6 thé tinh toan tir thudc B
Suy dien tinh Khac Tubi

TS. Nguyén Hoang Son —
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Cac thanh phan chinh: binh nghia- (2)

® Khoa: tap thudc tinh gitip phan biét duy nhat ting

|

thuc thé.
® ~ Mdi thuc thé c6 thé cé nhiéu khoa.
Cac loai khoa | Dic diém Vi du
Khoa du tuyén khoa cceb
(Candidate, CK) c6 thé chira NULL MSV
Khoa chinh khoa du tuyén duoc chon, MSV
(Primary, PK) khong dugc chira NULL
Khoa ngoai khod du tuyén tham chiéu Did
(Foreign, FK) den khéa chinh cia TTH khac
Khoa téng hop khéa chinh dugc tao tur {MaHD,
(Composite, CoK) cac khoa chinh khac MaSP}

TS. Nguyén Hoang Son —
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Cac thanh phan chinh: Dinh nghia- (3)

e MGéi quan hé: su lién két giita cac thuc thé.

| Quanhe | Dic diém [ Vidu |
1-1 M&i thuc thé A chi lién
(One-to-One) kétgv(ji d{mg 1 thL_J’C. Quan ly
thé B, va ngugc lai
1-n 1 thuc thé A c6 thé lién
két véi nhiéu thuc thé B, | Lam viéc
(One-to-Many) va moi thuc thé B Ehf trong
thudc vé 1 thuc thé A
n-m 1 thuc thé A c6 thé lien | Dang ky
(Many-to-Many) ketzvdl\nhleu thl:l’.C mén hoc
thé, va ngudgc lai

TS. Nguyén Hoang Son —
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HUE

Moi quan hé isa

e Biéu dién su ké thira giita cac thuc thé.
® “Xe dap", "Xe may" isa "Phuong tién giao théng"
o
® Thuc thé con: “Xe dap", "Xe may"
® Thuc thé cha: “Phuong tién giao théng”
e Dic diém cia isa:
@ Ké thira
® Phan cap
o ~
@ Uu diém: T4i st dung, tinh té chiic, mé réng dé dang
@® Han ché: M6t s6 DBMS khéng hé tro isa, sé Iuong 16p
trong phan cip nhiéu = khé quan ly.

TS. Nguyén Hoang Son —
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DAI HOC KHOA HOC

KHOA TOAN,

dién do hoa cau tric logic ctia CSDL.
@ Hinh chit nhat: thuc thé
® H

o 3

inh elip: thudc tinh
@ Thudc tinh cta khéa chinh: gach chan
@ Thubc tinh da tri: thudc tinh dugc ndi véi thuc thé
bing dudng ké doi
© Thudc tinh suy dién: hinh elip véi nét dit
@ Thubc tinh phiic hop: nhiéu hinh elip lién két véi né

© Hinh thoi: méi quan hé
O Tam giac: mbi quan hé jsa

TS. Nguyén Hoang Son — [o
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‘Ma phong

DIEUHANH

M di dn

Mét hé théng quan ly nhan su vdi cc thuc thé chinh

TS. Nguyén Hoang Son —
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KHOA TOAN, PAI HQ

-~ R

Relational Data Model

Attributes

VAN

I N
Tup|es<
el [

Edgar F. Codd (1969)
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Khai niém _quan hé: pinh nghia- (1)

® Gia sir:
® Tap cac thudc tinh: U= {A;,As,..., Ay} #0
® Tuong (ng: mdi A; cé mién gia tri dom(A).

® Quan hé trén U-

R={(x1,%,..., %) : x; € dom(Ay)} C [ ] dom(A))
i=1

® Quan hé tuong thich: 2 quan hé cé cung tap thubc
tinh, cac thudc tinh cling tén cé cling mién gia tri.
e ~ Ky hiéu:
® #(X): bd t chira cac gia tri tuong (ng véi X C U.
® t(a;): gia tri cha bd t tai a; € U.
® R = bang v6i mdi cét - 1 thudc tinh, mdi hang - 1 bb.

TS. Nguyén Hoang Son —
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Vi du: Quan hé thdi khod biéu

| Ngay | Tiet | Mon | Phong | Giaovien |
1/9 1 Hoc may E201 | Nguyén Vin Hung
1/9 2 Hoc may | E201 | Nguyén Vin Hung
1/9 1 | Anhvdn 1| HI101 Lé Thi Hoa
1/9 2 | Anhvidn1 | H102 Tran Vin Hiép
1/9 3 Anh van 2 | E201 Hoang Thi Ngoc

* U= {Ngay, Tiet, Mon, Phong, Giaovien}
® ("1/9",1,"Anh Van 1”,"H101", "L& Thi Hoa"): 1 bd
e X = {Tiet, Mon, Phong} C U; t = bd thir 3:

= t(X) = (1,”Anhvan1”,”H101"), t(Phong) = H101

TS. Nguyén Hoang Son —
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Khai niém _quan hé: pinh nghia- (2)

® Lugc dé quan hé: c3p S = (U, F) trong dé:

® (: tap hitu han cac thudc tinh.

® F: tap cac rang budc gilta cac thudc tinh.
o ~

® LDQH: nhu 1 bang chua cé gia tri (khung).
LDQH: mo ta vé ciu tric va cac rang budc toan ven
clia 1 quan hé (bét bién, it thay ddi).

® Quan hé: c6 thé thay déi theo thsi gian.

® Thé hién: quan hé théa LDQH.
® Luoc dé CSDL quan hé: tap hitu han cac LDQH

51,59,..., 5

TS. Nguyén Hoang Son —
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Khoa quan hé: binh nghia

® Cho quan hé R trén U.
® Khéa cia R: tip con K C U thod
@ Tinh duy nhat:

Vt,‘, tj € R: ti(K) 7é tJ(K)

@ Tinh t6i thidu:

VK’ C K, K’ khéng thoa (1).

* Siéu khod: thos (1).
o ~

@ Khod = Siéu khoa.

® R luén c6 it nhat 1 khoa.

© Tinh chit (hé) Sperner: 2 khod bt ky khéng chira nhau.
O Ky hidu tap tat c3 khéa: Key(R)

TS. Nguyén Hoang Son —
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@ Khoba cta quan hé TKB: { Tiet, Monhoc}.
@ Xét quan hé R= {t1, to, t3} trén U= {A, B, C}:

L [A[B[C]
p_[m]O]1]1
th| 1|20
ts (2|11

® Ta cé:
* Khéa (duy nhat): {A}
* Siéu khoa: {A, B} ...

® Bai tdp, thdo luin

TS. Nguyén Hoang Son —
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Khoa quan hé: Luuy

® ~ Trong thiét ké:
® Khoa du tuyén: = khod
® Khoa chinh: 1 khoa du tuyén dugc chon (cai d3t)
® Khoa thay thé: cic khoa du tuyén con lai.
® ~ Luu y khi doc: mdt s sach, tai liéu sir dung thuat
nglt
* Khoa t6i thiéu = khod
® Khoa = siéu khoa

Candidate Key Foreign Key
Table1 | T 1 T ] Table2
ool Tom EL101 PAI23 2 2 BPO
005 John EL102 PAI25 3 3 Account
oos Alice EL103 PA129 5 5 T

ot Keys = |
Primary Key I s

Alternate Key

Primary Key Candidate Key Alternate Key

Unique Key Superkey

TS. Nguyén Hoang Son — [0 di 2]
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Khoa quan hé: Hg bing nhau
® Cho quan hé R= {t1, ta,..., tm} trén U.
® Hé bang nhau cla R:

E(R)={E;j:1<i<j<m}

vGi EQ = {A eVU: t,'(A) = tJ(A)}
® Hé bang nhau cuc dai cia R:

max(E(R)) = {Ej € E(R) : BEpq € E(R), Epq 7 Ejj

= Epq D Ej}
| [A[B[C]
R— tp 1011
B|1]2]0 Eu=(8.0)
211

TS. Nguyén Hoang Son —
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Khoa quan hé: Thuat toan

® Dau vao: quan hé¢ R= {t;,..., ty} trén
U={A1, ..., A}
® Dau ra: M6t khéa K clia R.

Phuong phap:
Budc 1. Tinh E(R).
Budc 2. Tinh max(R).

o Budc i+ 2. Xay dung diy Ko, K1, ..., Kn:
® K, —U
® K =
{K,-] —{A} néuVE; € max(R) : Ki.1 — {A} € E;
Ki_1 nguagc |al
~i=1,2,...,n

e Budc cubi. Dit K= K,

TS. Nguyén Hoang Son —
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Khoa quan hé: vidy

Vi du: Xét lai quan hé

| [A[B]C]
e p_[B]OT]1
th| 1|20
31211
® Ta cé:
® Eo=0,E3={B,C} Ex3=0
o =

E(R) = {0,{B, C}}
° max(R) = {{B, C}}
¢ Tinh day Ky, ..., Ks:
° Ko={A B, C}, Ki =Ky
* Ke={A C} K3 ={A}
= Mot khoa cta R: {A}

TS. Nguyén Hoang Son — (o0 47 1]
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KHOA TOAN,

Dai s6 quan hé: Gisi thieu

® Dai s6 quan hé: truy van, thao tic trén CSDL quan hé.

relational algebra

DAI HOC KHOA HOQC

T T

set operations relational database set functions
* specific operations +
U set union G selection sum
set intersectio rojectio ave
ni n n
M T ero count
- set difference M join any
max
x cartesian product % set division min

TS. Nguyén Hoang Son — [0 di 2]
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Da-sﬁquanheohghm

Nhém 1: 2 quan hé tuong thich Ry, Ry
@ Phé Phép hop:

RluRQZ{tZtE R1h05ct€ RQ}

@® Phép giao:
RlﬂRQZ{fI te Ry, te RQ}

© Phép hiéu:
R1—R2:{t2 (RS R1,t€ RQ}

Course_1 Course_2 Course_1 U Course_2
C_id C_name Cid C_name C_id C_name
1 Foundation C 12 Python = 1 Foundation C
21 CH++ 21 C++ 21 C++
31 JAVA 31 JAVA
TS. Nguyén Hoang Son — Lo 50 dif e 12 Python
Slide 38/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Dai s6 quan hé: vidu- (1)
Vi du: (Hop, giao, hiéu)

RiURy =

A C
oo [ATBIC] , . B¢
1 2— y N 2 =

TS. Nguyén Hoang Son —
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Dai s6 quan hé: binh nghia- (2)

e Xét quan hé Ry trén Uy, quan hé Ry trén Us.
@ Phép tich Descartes: diéu kién U; N Uy = ()

R X Ry :{tl*tz 1t € Rl,tQ € RQ}
~ phép dan bé:
ty x tp = {t(Ul U U2) : t(Ul) = t, t(UQ) = tz}
@ Phép chia: didu kien Ry # 0, Uy C Uy

Ry Ry :{t(Ul - Ug) tt€e Ry, (Vtg € R, =

= t(Ul — U2) * by € Rl)}

TS. Nguyén Hoang Son —
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Dai s6 quan hé: vidu (2)

Vi du: (Tich Descartes)

(AlB|C]

R1=0 ! 2,R2=0 1
0|1]3 11
0213

=
|A[BIC|D[E]
01201
oj1(2|1](1
RixRo=|0]|1[3|0]1
oj1(3|1]|1
02301
0|2 3|11

TS. Nguyén Hoang Son —
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R

~lo|v oo
X
|
o

TS. Nguyén Hoang Son —
Slide 42/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Dai s6 quan hé: binh nghia- (3)

® Nhém 2: xét quan hé R trén U.
@ Phép chon (loc) theo diéu kién F: F I3 biéu thiic logic

or(R) = {t € R: F(t) ding}

@® Phép chiéu (trén X C U):

Ix(R) = {t(X) : t€ R}

© Phép két néi (tu nhién):
R1D<1R2:{t1*t2 t € Ry, € RQ}
@ Phép két néi 0 (diéu kien): U; N Uy = 0,
Aec U,Be Us

R AI>0§B Ry = {tl *ty:t € R, o € Ry, tl(A)etQ(B)}

TS. Nguyén Hoang Son —
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o ~
@ F: con goi biéu thirc chon
O UNU=0=R xR =R xRy
© 0 =#<,<,>,2
@ 6 = phép toan ” = ” = goi két ndi bang
@ R X Ry =0y (a0t ()(R1 X Ra).

AOB

TS. Nguyén Hoang Son — [0 di 2]
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Dai s6 quan hé: vidu- (9)

Vi du: (Chon, chiéu

AlB[C B C]
or=(=1ac=1}(R)=]0 [ 1| 1] IR =] 1|1
2111 210

[A[B|C[D] A|B|C|D|E|
R<xS=|0]1|1|1|R>xT=|{0]1]|1]|0]1

D
21111 211|101

TS. Nguyén Hoang Son — o0 di 1ic
Slide 45/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Chuyén d6i mé_hinh: Quy tic- (1)
¢ Chuyén d6i MHDL ER sang MHDL quan hé:

Componte Atiribute

Empame

Emalin ER data model
e
Employee T
mapping
Emplayes
[ Empha | Emptame | dade | eoA | ewma |

Relation data model

¢ Chuyén ddi thuc thé:

@ Thuc thé manh: — 1 LDQH (bang)
® Tén thuc thé — tén bang
® Thudc tinh — cot
® Khéa chinh thuc thé — khda chinh bang

@® Thuc thé yéu: — 1 bang (riéng)
® Thudc tinh — cét
® Khéa chinh (ctia thuc thé manh) va khéa dinh danh

riéng (chia thuc thé yéu) — khda chinh bang

® Khoé chinh thuc thé manh ciing |13 khod ngoai bang
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Chuyén d6i mé hinh: quy tic- (2)

¢ Chuyén déi quan hé:
® Quan hé 1-1: chon 1 trong 2 bang dé chita khéa ngoai
ctia bang con lai. Tuy nhién, cét khéa ngoai d6 phai cé
rang buéc UNIQUE.
® Quan hé 1-n:
® L3y khéa chinh bén phia "1" dua vao bang bén phia
"n" lam khod ngoai
® Néu quan hé cé thudc tinh — cét (bang phia "n")
©® Quan hé m-n:
® +—— 1 bang trung gian
® Khéa chinh ctia ca 2 thuc thé (két hgp lai) — khod
chinh bang trung gian, va ciing lam khéa ngoai
® Néu quan hé cé thudc tinh — cét (bang trung gian)
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Chuyén d6i mé hinh: quy tic- (3)

e Chuyén ddi quan hé dé quy: bién thé clia cic quan hé
trén
® Quan hé dé quy 1-1:
® Thém khda chinh vao chinh bang dé lam khéa ngoai,
nhung phai keém theo rang buéc UNIQUE.
® Quan hé dé quy 1-n: phd bién nhit
® Thém khod ngoai vao bang gbc (13 khoa chinh nhung
dugc d3t tén khac dé tranh tring véi tén khéa chinh).
® Quan hé dé quy m-n: trudng hop phiic tap nhat
® +—— 1 bang trung gian.
® Bang trung gian nay chira it nhat 2 cot, ca 2 déu la
kh’6a ngoai tré vé& khéa chinh clia bang chinh.
® Toé hgp khdéa ngoai — khda chinh bang trung gian.
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Chuyén d6i mé hinh: quy tic- (4)

e Chuyén d6i mdi quan hé isa:
® Cach 1: mdi thuc thé (phan cip) — 1 bang riéng
® Cach 2: cic thuc thé cha-con — 1 bdng duy nhat

e Chuyén doi cac thudc tinh da tri: — 1 bang (riéng)
® Khéa chinh (cha thuc thé s& hitu thubc tinh da tri) —

khod ngoai bang.
® Khod chinh bang: t6 hop khda ngoai clia bang va thudc

tinh da tri dé.
e ~Thudc tinh khod ngoai dugc gach chan 2 lan.
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Chuyén doi mé hinh: vi du- (1)
Vi du: MHDL

o Xét MHDL ER véi 2 thuc thé va 2 méi quan hé:
@ Student: StudentID (PK), Name, Phone (da tri)
@ Course: CourselD (PK), CourseName, Credits
© Enrollment: quan hé n-m, véi tt EnrollmentID (PK)
@ Manage (I6p trudng): quan hé dé quy 1-n

StudentiD (P @ EnrollmentID (PK)
S N

‘ I Entity: Student

Course

Recursive
Relationship

Mi ed
Attribute
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Vi du: (tiép theo)

KHOA TOAN,

Chuyén d6i mé hinh: vi du-

DAI HOC

Vi du- (2)

* Chuyén d6i sang MHDL quan hé: biéu dién bing LDQH
@ Course(CourselD, CourseName, Credits)
@ Student(StudentID, Name, ClassMonitorID)
© Student_P(StudentID, Phone)

@ Enrollment(EnrollmentID, StudentID, CourselD)
* Biéu dién duéi dang bang:

1. Bang Course

2.Bang Student
CourselD (PK)| CourseName | Credits StudentID (PK) | Name StudentID’ (FK)
Cs101 Co sa dif liéu 3 SV0O01 NauyénVanA | null (1&p truéng)
SV002 Tran Thi B SV001
3.Bang Phone_S
StudentID (PK, FK) | Phone (PK)
SV0O01 0901234567
4.Bang Enrollment (Pang ky hoc)
Enroll 1D (PK) Date | StudentID (FK)| CourselD (FK)
E0O1 2024-01-15 SV001 Cs101
TS. Nguyén Hoang Son —
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e Xét MHDL ER véi 1 thuc thé va 1 quan hé:
@ Cong_dan: MaCD (PK), TenCN.
@ Ket__hon_voi: quan hé dé quy 1-1 trén Cong_dan.

Rang bude

i~ U~ K BANG CONG_DAN "“V"T
KET_HON_VGI g
Ket hon vai Anh xa/
Chuyén ddi o

100 NouknanAn 102
1 I
“102  TnThigion 101/
@ waow  Tencw 103 LeVAnChinh UL

CONG_DAN

* Chuyén ddi sang MHDL quan hé:
¢ Cong_dan(MaCD, TenCN, MaVC (UNIQUE))
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Chuyén d6i mé hinh: vi du- (3)

Vg

e Xét MHDL ER véi 1 thuc thé va 1 quan hé:

@ Linh_kien: MaLK (PK), TenLK.
® Gom_co: quan hé dé quy m-n, c6 thém tt SoLuong.

SO DO THY'C THE LIEN KET BE QUY m-n LU'Q'C DO QUAN HE KET QUA

BANG LINH_KIEN BANG CAU_TRUC (BOM)
| MalK | Tentk | | P [PK2,_Con|soruong|
oK o] TeNLK &'L&@%&‘??]S«mow
XE_DAP | Xe Bap = e
BANH_XE | Banh Xe
|0c Vitg NG cAU_TRUC (BOM)
MaLK_Cha, FK1 | MaLK_Con
PK, Knéa Ngoai 1 Knoa Ngoai 2

Mapping / loc_viT
Transformation N

oc.viT

Mat Linh kign c6 thé gdm N nhiéu Linh kién con, va .
N Linh kién con c6 thé thugc M nhidu Linh kién cha khac nhau.

* Chuyén d8i sang MHDL quan hé:
¢ Linh_kien(MaLK, TenLK)
¢ Gom_co(MaLK cha, MaLK con, SolLuong)
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No6i dung mon hoc

[réng quar]

© Phu thugc ham
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@ Khai niém phu thuoc ham
@® Suy dién PTH

© Hé tién dé Armstrong

O Bao dong tap thudc tinh
® Phi tdi thiéu

Functional Dependency
in DBMS ¢

Functional dependency in
DBMS refers to the (x) (Y)
relationship between
attributes in a database l l

table. §  Determinant Dependent
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e~

Khai niém phu thudoc ham: binh nghia- (1)

® Cho tap thubc tinh U# 0, va R= {t, t2,..., tm}.
® Phu thuéc ham: |a ky hiéu X — Y véi X, Y C U (trén

U). PTH X — Y ding trén quan hé R, néu:
Vit € R: 6(X) = 45(X) = 6(Y) = (V).

Vi du: Xét quan hé R trén U= {A, B, C}

@ Cac PTH ding tréen R: A— B, C— B ...
® Cac PTH khong ding trén R- B— A, C— A ...
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NS AN S N

U, F) trong dé

_phu thudc _ham: Binh nghia- (2)

¢ acdp S=

* U={A, Ay ... A} £ tép céac thudc tinh
YCU

® F={X—=Y:X YC U}: tdp cac PTH trén U.
Attribute
l_k_1

EECEECNCE - .
schema
v { I

E—
[ N N
pa—

Y
Relation

o
® LDQH dugc xem nhu cai khung (cac cot) va mdi quan
hé (PTH) gifta cac cot.
® Trong F ngudi ta khéng quan tdm cac PTH: X — 0,
0—Y.
TS. Nguyén Hoang Son — Lo o dilie]

Slide 57/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Khai niém phu thudéc ham: pinh nghia- (3)

® ~ Goi/doc:
e X — Y: Xxac dinh ham Y, hay YPTH vao X
® X: vé trai; Y: vé phai.
® Cac tap thudc tinh X, Y c6 thé viét dusi dang xau ky tu:
{A, B, C} — {D} viét lai ABC — D.
e ~ Ky hiéu:
@ R(X— Y): khi X — Y diing trén R.
® R(F): néu R(X — Y) véi moi X — Y trong tap PTH F.
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Suy dién PTH: pinh netia
® Suy dién PTH (theo quan hé): F = X — Y, néu véi
moi quan hé R:

R(F) = R(X—=Y)

F={X—=Y:FEX—>Y}

e Khi F khong suy dién dugc X — Y thi ky hiéu
FIEX— Y.
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® (F2) Quy téc gia tang:
X—=>Y=XUZ—>YUZ
©® (F3) Quy tic bac cau:

X=>Y,Y>Z=X—Z

Vi du:
Cho F={A— B,B— C}. Tu F suy ra dugc cac PTH méi:

oA5BE) 2 A aB.

® B— C(gt) 2 AB - ABC.

(F3)

9TUA—>ABvéAB—>ABC£3> A — ABC.
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Hé tién de Armstrong: Suy dién theo tién dé
® Suy dién theo tién dé: cac PTH dudgc suy dién tir F
dua vao HTD Armstrong.
® Bao déng F':

Ft = {X— Y: X — Ydugc SD ti F dua vao (F1)-(F3)}.

Dinh ly 3.1 (Tinh ding d&n va day dd cda HTD)

Ft = F.

Suy dién (theo quan hé) <= Suy dién theo tién deé.

X—>YeFt < FEX->Y
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Hé tién de Armstrong: Cac quy téc suy dién MR

Ménh d? 3.1

(F4) Quy tac céng tinh phai:
X=>Y X—>Z=X—=>YUZ

(F5) Quy tac thu hep phai (tich):
X—=>Y=X—=>ZvéimoiZCY

(F6) Quy tac gia bac cau:
X—=YvaYUW—=Z=XUW—=Z

(F7) Quy tac céng tinh day du:
X—=YvaW—Z= XUW—YUZ

(F8) Quy tac md réng trai va thu hep phai:
X=>Y=XuW—=Y-Z

(F9) Hé qué cida (F4) va (F5):
X—)AlAQ...An<:>X—>A,', Vi= 1,...,’7.
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Bao dong tap thudc tinh: Bbinh nghia

o Xét LDQH S = (U,F) va X C U.
® Bao déng cua X (iing véi F):

Xt ={AcU:FEX— A} (=X")

Vg
® Cho LDQH S = (U, F) véi:
° U={ABC}
°* F={A— B,B— C}.
® Ta cé:
o {B}* ={B,C}
@ {A}" ={AB,C}
® {B,C}T ={B,C}.
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Bao dong tap thudc tinh: Tinh chat

Ménh dé 3.2 (Tinh chit cla bao déng)

(1) Tinh ph3n xa: X C X*

(2) Tinh don diéu: X C Y= X+ C Y*
(3) Tinh liy ding: (X))t = Xt

(4) (XuY)t D XtUY"

(5) (XNt CXtny"

(6) (XT U Y)T = (XU YH)T = (XU V)*
(7)) FEX— Y& YC X',
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A AN A A

Dau vao: LDQH S= (U, F) va X C U.
Dau ra: Bao déng X+,
Phuong phap:
Xay dung day Xo € X; C --- C X, theo qui tic:
Budc 1. (Khdi tao) Dat Xp := X.
Budc 2. (Lap, i=0,1,...) Tinh:

Bao dong tap thudc tinh: Thuat toan

X,'+1 = X,' U Z,'

Vi

Zi={A¢ X;:3Z->We FFAec W, ZC Xj}

® Thuit toan ding: 3k € N nhd nhit sao cho Xy = Xi.
e Budc 3. (Két ludn) D3t XT == X,.
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* Cho LDQH S = (U, F) véi

°c U={ABC}

°* F={A— B,B— (C}.
® Tinh {A}T:

© Xo = {A}

° X, ={A B}

> XQZ{AvByc}

* X3=X,

= {A}" = {A, B, C}.
® Tinh tuong tu:

(O =1{q)
s {B,C}* = {B,C}.
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Bai toan thanh vién: Phat biéu, thuat toan
Bai toan 3.1 (Bai toan thanh vién)
Cho Fva X — Y. Xac dinh xem F cé suy dién dugc X — Y?

( F suy dign duge X — Y <= Y C X+, ]
® Thuat toan.
e Diu vao: LDQH S= (U,F) va PTH X = Y.
® Dau ra: Cho biét Fl= X — Y?
¢ Phuong phap:
e Budc 1. (Tinh bao déng) Tinh X* theo thuét toan tinh
bao déng.
® Budc 2. (Kiém tra va két luan)

@ Neu YCXTthh FEX—Y
® Ngugc lai: FIEX =Y.
TS. Nguyén Hoang Son —
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¢ Cho LDQH S = (U, F) véi:
* U={A,B,C D}
°* F={A— B, B— C,A— D}.

® Xac dinh xem: F = B— ABC?
* {B}' ={B,C} = {ABCZ{B}"
° & Fl£ B— ABC.

® Xac dinh xem: Fl=A — U?
* {A}T ={A B CD} = U={A}"
° B FEAS U
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“nu_ tniet ong dudng, phu
° Cho F va GI‘ 2 tap PTH
@ Suy dién tap PTH: F = G, néu

VX—=YeG=FEX—=Y.

@® PTH tuong duong: F= G, néu F=Gva G|= F.
© Phd PTH: Khi G= F, néi Gla 1 phd cia F.
Vi du:
Xét F={A—-B,B—~ CA— C}, G={A— B,B— C}.
Cﬁ
e FEG
°* GEF
o = F=G, dodé Gla1lphicia F.
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Phi téi thi€u: pTH dv
® PTH du: PTH X — Y € F dudc goi 1a du, néu:

F-{X—> Y =F

Ménh d& 3.3
+
PTH X = Y€ Fdir <= X}y ,\, 2 Y.

Cho F={A— B,B— C,A— C}.
* Xét PTH A= C: {A}{,,pp5.,q = {A B C} 2 {C}.
= PTH A— Cdu.
* Xét PTH A— B: {A}f5 ,caqp = {A C} 2 {B}.
= PTH A — B khéng du.
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Phi t0i_thi€u: Thuac tinh dv trsi
® Thudc tinh du trai: Thudc tinh A € X dugc goi |3 du
trai X — Y € F, néu:

F- XY U{X—{Al > Y)=F

Ménh d? 3.4
A€ X 13 du trdi trong X — Y < (X—{A})T D VY.

Vi du:
Cho F={A — BC,B— C,AB — D}.
* Xét B trong AB— D: {A}" = {A,B,C,D} D {D}.
= B |3 thuoc tinh du trdi trong AB — D.
* Xét Atrong AB— D: {B}" = {B,C} 2 {D}.

= A khong phai thudc tinh du trai trong AB — D.
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Phu toi thi€u: Dinh nghia phi téi thidu
® Pha téi thiéu: Tap PTH G duoc goi |3 pha téi thiéu
cha tip PTH F, néu:
® GIlalphacia F
@® Vé phai clia mdi PTH trong G chi cé diing 1 thudc tinh
© G khong c6 TTTD
® G khong c6 PTH du.

Cho F= {A— BC,B— C} va G= {A— B,B — C}.
® Glalphtcha F
® V& phai mdi PTH trong G chi c6 ding 1 thudc tinh
® G khong c6 TTTD
® G khong c6 PTH du
* = G phu téi thiéu cta F.

Phi téi thiéu khéng duy nhat
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e Dau vao: Tap PTH F.
Dau ra: Phi téi thiéu G cla F.
Phuadng phap:
Budc 1. (Khéi tao) G:= ().
Buédc 2. (Chuan hod VP) V&i mbi X — Y € F, v6i mbi
AcY—X néuX— A¢ G thi
G:=GU{X— A}

® Budc 3. (Loai b6 TTDT) V6i mdi X — Y € G, véi mdi

A€ X, néu (X—{A})T D Ythi

G:=G—{X—= YIU{X—{A} = Y}.
® Budc 4. (Loai b PTH du) V6i mdi X — Y € G, néu
+ N
XE (xoy 2 Ythi
G:=G6{X—=Y}

® Buégc 5. (Két ludn) Tap G la 1 pha t6i thiéu can tim.
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Pha tdi thiéu: vi du- (1)

Cho F={A— BC,B— C,A— B}
[ ) G:@
e Chuan hoa VP:

G={A—-CB— CA— B}

* Loai b TTDT: khéng
® Loai bé PTH du:
* Xét A= C {A}Y_(aq ={AB C 2{C}
=G=G6-{A— C={B— CA— B}.

* = Mot pha téi thiéu cla F:
G={B— C,A— B}.
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Pha tdi thiéu: vidu- (2)

Cho F={A — BCE,AB — DE, Bl — J}.
° G:= 0.
e Tach VP:

G={A— B A— CA—E
AB — D,AB — E,
Bl — J}

® Loai bé TTDT:
° Xét AB— D: {A}" = {A,B,C,E,D} D {D} = B
TTDT, cap nhat lai G:
G={A—= B A= CA—EA— D,AB— E Bl— J}
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Vi du: (tiép theo)

* Loai bé TTDT (tiép theo):
* Xét AB— E: {A}" ={A,B,C,E,D} D {E} = B
TTDT, cap nhat lai G:
G={A—>BA—> CA—EA— D Bl— J}

e Loai bd PTH du: khéng
* = MGt phi téi thiéu cia F:

G={A—-BA—CA—EA—D,BI— J}.
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Phi téi thiéu khéng duy nhat I

Vi du:
Xét F={A—B,B—AA— CC— A B— C}.
e Tap F c6 2 ph téi thiéu:
® G={A—>B C—AB—C}
@ G={A=BB—AA—CC—A}

e Bai tap
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No6i dung mon hoc

[réng quar]

Phu thude hanf

© Khos lusc db quan hé
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® Khai niém khoa
@® Tinh chat khoa
© Thuat toan tim khoa

Relation scheme
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Khai niém khoa: pinh nghia- (1)
® Khoa clia LDQH S = (U, F) la tap con thudc tinh
K C U thod 2 dieu kién:
@ Tinh diy di: K™ = U (tic F = K — U).
@® Tinh tdi thidu: AK C K: (K)* = U.
® Néu K thoa (1) thi K dugc goi |a siéu khod cua S.
® Ky hiéu: Key(S) la tap tit ca kho4 cia S.

Vi du:
e Cho LDQH S = (U, F) véi:
° U={A,B,C}
°* F={A— B,B— C}.
¢ Ta cé:

© {A"={ABC=U
@ {A} 13 tap nhd nhit c6 bao déng bing U.
¢ = {A}: 1 khoa cla S.

e Cac siéu khoa cua S: {A, B}, {A, C} ...
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Khai niém khoa: pinh nghia- (2).

® Thudc tinh khoa: thudc tinh thudc 1 khda nao dé.
® Thudc tinh khéng khoa: nguoc lai
e Ky hiéu: Uy |a tap tit ca thudc tinh khong khoa.

( Uy = U—J Key(S) )

o~

@ Khoa = siéu khoa.
® U la 1 siéu khoa.
© LDQH luén c6 it nhat 1 khoa.
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® Tim cac khod, thudc tinh khod clia LDQH S= (U, F)

vOi:
°c U={CAZ}
°* F={CA— Z Z— C}.
® Ta co:

* {CAYT ={CAZ =
c{AZT={AZC=
* Va
* {7 ={C#U
c {A;T={A £ U
{Z"={zq+U
=
¢ Cac khoa: {C, A}, {A, Z}
® Cac thudc tinh khoa: C, A, Z, va Uy = 0.
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Tinh chat khoa

e Xét LbQH S= (U, F):
o F={X, = YIX,Y,CUi=1,2,...,m}
* Tap tat ca thudc tinh bén trai: U, =, X;
* Tap tt ca thudc tinh bén phai: Ugr = J, Y;

Dinh ly 4.1 (Diéu kién can cta khod)

Néu K € Key(S) thi

Dinh Iy 4.2 (Diéu kién c6 khod duy nhit)

LDQH S c6 1 khod duy nhit < (U— Ug)* = U.
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Thuat toan tim khoa: Tim 1 khoa
® Dau vao: LDQH S= (U, F).
® Dau ra: Mot khod K € Key(S).

¢ Phuong phap:
e Budc 1.

@® Tinh U— Ug.

@ Néu (U— Ur)" = Uthi K:= U— Ug, va dén budc cubdi.
® Budc 2. Tinh U, N Ugr ={B1,Ba,...,B,}. Xay dung

déy K(),K1,...,K,,Z
Ko := (U~ Ug) U{Bi,Bs,..., By}

K::— Kiii —{Bi} néu (Kii—{B})*=U
" Ki_q ngugc lai

Vi=1,2,....n D5t K:= K,.
® Budc 3. (Két ludn) K13 1 khod can tim.
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Thuat toan tim khoa: vidu- (1)
e Tim mét khod cia LDQH S = (U, F) véi

e U={CAZ}

e F={CA— ZZ— C}.
® Ta co:

L4 URZ{C,Z}

° JU—Ugr= {A}

* (U-Ur)" ={A}" = {A}.
® Tacd

® UL:{CaA,Z}

e U nNnUgr={CZ}

° Ko={CAZ}

° K ={AZ}

° Ky = Kj.
® = {A, Z}: 1 khoa cda S.

o ~

Key(S) = {{A, 2} {A C}}-
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Thuat toan tim khoa: vidu- (2).

® Tim mot khoa cta LDQH S = (U, F) véi:
e U={AB,C}
e F={A— B,B— C}.
® Ta cé:
d URZ{B7C}
° U—Ur={A}

e (U-Up)t ={A}T =U
= {A}: khod duy nhit caa S.

e Bai tap
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Thuat toan tim khoa: Tim tat ca khoa- (1),

Dinh Iy 4.3 (Phat hién thém khoa méi)

Gi sir K(S) 13 1 tap khac rébng mét sé khéa ciia LDQH
S= (U, F). Diéu kién can va di dé cé thém 1 khoa chua cé
trong K(S) la:

3dX; — Y€ F,3K; € K(S) sao cho

VK, € K(S): XiU(Ki—Y)) 2 K.

TS. Nguyén Hoang Son —
Slide 87/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Thuat toan tim khoa: Tim tat ca khoa- (2).

Dau vao: LDQH S = (U, F).
Dau ra: Tat c3 khod Key(S).
Phuong phap:
Budc 1. (Khdi tao) Tim 1 khéa K, d3t K(S) := {K}.
Budc 2. (L3p)
® Vi mdi X; — Y; € F, v6i mdi K; € K(S), néu

XiU (Ki— i) 2 Ky, VK, € K(S) (1)

thi tim 1 khéa méi K tir siéu khéa X;U (K; — Y)).
® Cap nhat K(S) := K(S)U{K'}.
® | 3p lai qud trinh trén cho dén khi (1) khéng théa man.
e Budc 3. (Két ludn) Key(S) := K(S).
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Thuat toan tim khoa: vidu
® Tim tt c3 khod cla LDQH S = (U, F) véi:
e U={A,B,C,D,EG)}
* F={B— C,C— B,A— GD}.
* Ta c6 khoa dau tién: {A, C, E}. D3t

K(S) := {{A, C,E}}.

® Xét PTHB— Ce F
{BYU({A,CE} —{C}) ={A,B,E} 2 K,,VK, € K(S)
® = Scéthém 1 khéa méi C {A, B, E}:

* Ky={A B E}

o K = Ko

° Ky, =K

* K3 =K

e — (A B E} I3 khod méi.
[ ]

Cap nhat: K(S) := {{A,C, E},{A B, E}}.
® Khong tim dugc thém PTH nao nita. Thuat toan dung.
® = Tit c3 khod cla S:

e S Key(S) = {{A, C.E).{A, B, E}).
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No6i dung mon hoc

Phu thude hanf
| |

@ (Chuin hod luoc dd quan hd
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Chuang 5. Chuan hoa lugc dé quan hé

@ Phép tach lugc do quan hé
@® Cac dang chuan cia lugc do quan hé

© Chuan héa ludc dd quan hé qua phép tach

INF
First Normal Form
* Ensures that each column
contains only atomic values

NORMALIZATION

°

)

o— o

2NF
Second Normal Form
* Eliminates partial
dependencies.

DECOMPOSITION

Third Normal Form
¢ Eliminates transitive
dependencies.

BCNF
Boyce-Codd Normal Form
 Strict version of 3NF that

addresses additional
anomalies.
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* Deals with multi-valued
dependencies
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Fifth Normal Form
* Addresses join dependencies
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Phép_tach LDQH: Binh nghia
® Tach LDQH S = (U, F): chia S thanh cic lugc d6 con:
S1 = (X1, F1), 0y Sk = (X, F)
sao cho:
e Diéu kién phi: U, X; = U, X; C U.
® Chiéu: Tix,(F) = F; - tap cdc PTH suy dién tir F trén X;:

F={X—Y:FEX—Y,XUYCX]}

S=(U,F)

[5i= X, A [Sc= (X A |

° p={Xy,...,X}: phép tich (doc) cia S.
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Phép tach LDQH: vidu

Cho LDQH S = (U, F) véi
e U={A B, C}
e F={A— B,A— C}.
® p1 = {{A},{C}}: khéng phai phép tach cda S.
@ p2 = {{A,B},{A, C}}: phép tach cia S

¢ Ta cé:
Céc lugc db con: S1 = ({A, B}, F1),S: = ({A, C}, )
Cac phép chiéu: F; = {A— B}, F> = {A— C}.

® p3 = {{A,B},{B, C}}: phép tach cua S.

¢ Ta cé:
Céc lugc db con: S1 = ({A, B}, F1),S: = ({B, C}, F2)

Cac phép chiéu: F1 = {A— B}, F = 0.
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Phép tach LDQH: biéu kién ciia phép tach

e M6t phép tach dudc xem 13 “té6t ” can thoa 2 diéu
kién:
@ Két néi khéng mat théng tin (bdo toan théng tin).
@® Bido toan cac PTH.

Lossless Dependency-

Join preserving
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Phép tach LDQH: Két néi khéng mét théng tin

e Phép tach p = {Xi,..., X} duoc goi 13 (két ndi)
khéng mat théng tin, néu:

VR(F) : Tx, (R) < Iy, (R) b - - - > Iy (R) = R

E {A B, (80}
al1|A al 1 1 A
s - B2 2| B
R(F) [las(R) MacR)
[as(R) ¥ [gclR )= =R
11A
Z 2| B

p=1{{A, B} ,{B, C}} khéng mit thdng tin
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Phép tach LDQH: Thuat toan- (1)

¢ Dau ra: Cho blet p c6 mat théng tin?
¢ Phuaong phap:
® Budc 1. (Khdi tao) Lap bang k hang, n cot:

x; néu A; € X;
(i) =1" Lo
yij ngugc lai

Véi
® hang i: tuong ing X; (1 < i< k)
® cot j: tuong Ung A; (1 <j<n).
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Phép tach LDQH: Thuat toan- (2)

® Buéc 2. (Bién doi bang) V6i mdi X — Y e F.
@ Tim cac hang c6 gia tri gibng nhau trén X, rdi 1am bang
nhau trén Y:
@ Néu 16 cé x; = gan x; cho cac 6 tuong (ing.
@ Néu cac 6 déu |3 y = chon 1 trong chiing dé thay thé
(thudng chon y véi chi s6 nhd hon).
@® Qua trinh bién ddi cir thé, ké ca viéc 13p lai PTH d3 ap
dung, cho dén khi khéng thé bién ddi bang dugc.
e Budc 3. (Két luan)
@ Neéu bang quéi c6 it nhat 1 hang chira toan ky hiéu x; =
p khong mat thong tin.
® Nguoc lai, p mat thong tin.
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Phép tach LDQH: vidu (1)

Cho LDQH S = (U, F) véi
e U={A B (}
e F={A— B,B— C}.

(1) Xét phép tach p = {{A, C},{B}}:

® Lap bang:

| | Al B] C]|
{A,C | x1 | yi2 | x3
{B} |ya1| x2 | yo3

e Bién déi bang:
¢ A — B: khong
¢ B — C khéng

* = p mit thong tin.
TS. Nguyén Hoang Son — Lo o di lie]
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Phép tach LDQH: vidu (2)

(2) Xét phép tach p = {{A, B}, {B, C}}:
® Lap bang:

| A]B] C|
{AB} | x1 | x2 | y13
{B,C} | ya1 | 2 | X3

e Bién ddi bang: A — B: khéng; B— C: yi3 = x3.

® Bang cuodi:

| A[B] C |
{AB} | x1 | x| w3
{1B.Chlyan [ x| x3

® Hang thir 1: (x1, x2, x3). = p khdng méat thong tin.
TS. Nguyén Hoang Son —
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¢ Cho LDQH S = (U, F) véi:
° U={A,B,C,D,E}
°* F={A—> (C,B— C,C— D,DE— C,CE— A}
¢ p= {{A’ D}){A7 B}’{B7 E}7{C’ D, E}’{A7 E}}
e Lap bang:
| |A[B]C|D]E]
{AD} | x1 | yi2 | 13| x4 | y15
{A, B} X1 X2 | Y23 | Vo4 | V25
{B, E} Y31 | X2 | ¥33 | Y34 | X5
{CDE} | yun | ya2 | X3 | xa | x5
{A, E} X1 | V52 | Y53 | V54 | X5
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Vi du: (tiép theo)

[ORY

* Bién d6i bang:

A = C yo3,¥53 = Y13
B — C: y33 = yi3

C— D: you,y34, Y54 = X4
DE — C y13 = x3

CE— A y31,yu1 = x
| | A Bl C|D]E]
{A,D} | x1 | yi2 |43 x4 | Y15
{AB} | x1 | xo 5G] wdt| yos
{BE} |¥s1'| xo (|4l | x5
{CDE} || yao | x3 | xa | x5
{AE} | x1 | yso [%0] »5% | x5
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Vi du: (tiép theo)

* Bang cubi:

| [ A[B|C[D]E|
{AD} | x1 | y12| x| x4 | 5
{AB} | x| x | x3|xi|ys
{B, E} X1 X2 X3 X4 X5
{C, D, E} X1 Y42 X3 X4 X5
{A, E} X1 | Y2 | X3 | X4 | X5

® Hang thir 3: (x1, x2, X3, X4, X5).
* = p khdong mat théng tin.
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Phép tach LDQH: piau kien da

Dinh Iy 5.1 (D&i v6i phép tach cé 2 thanh phan)
Phép tich p = {X1, Xo} khéng mat théng tin, néu

XiNXg— X1 —Xo € F

hodc
XiNXy — Xy —X; €F.

Vi du:

o Xét LDQH S = (U, F) véi
U={AB,C}, F={A— B B— C}
Phép tach: p = {{A, B}, {B, C}}.

* Tacé: {B,C}N{A,B} = {B,C} — {A B}
= v s 5y WRSHE mAt thong tin.
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Phép té LDQH Bao toan PTH
= {X1,..., Xk} dugc goi |a bdo toan

k
Uuxp = F
=1

e ~ Ludn c6 F = X TIx.(F). Hai tinh chat két ndi
khong mat théng tin va bao toan PTH 13 dbc 14p nhau.

® Cho LBQH S = (U, F) véi
° U={AB,C}, F={A— B B— C}
° Phép tach: p= {{A’ 8}7 {87 C}}
® Ta cé:
° iap(F)={A— B}
* gy (F)={B— C}
e, £ bdotoan F.
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Phép tach LDQH: vidu

Vi du: (tiép theo)

¢ Cho LBDQH S= (U, F) véi

* U={ABC(}

* F={A— B B— C}

° Phép tach: p = {{A, B}, {A, C}}
¢ Ta co:

¢ gy (F)={A— B}

* Mpaq(A={A—C

® = p khéng bdo toan F.
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Phép tach LDQH: Thuat toan
® Pau vao: S= (U, F) va phép tach p = {X1,..., X}
® Dau ra: Cho biét p c6 bdo toan PTH?
¢ Phuong phap:
e Budc 1. (Khdi tao) D3t

k
G:=JTx (F)

Buédc 2. (Kiém tra suy dién) Xét X — Y € F, tinh
@ Z:= X V6i mdi X, tinh Z:= ZU [(Zm X)Xl
@ Dit X[ :— 7
© Néu X, D Y= GE X— Y. Nguoc lai, Gj£ X — Y.

Buéc 3. (Két luin)

@ V6imdi X - YeEF:GE X— Y= pbao toan F.
® Ngugc lai, p khong bao toan F.
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Phép tach LDQH: vidu (1)

e Cho LDQH S = (U, F) véi:
* U={AB,C}, F={A— B,B— C}
Y op= {{Aa B}a {Bv C}}
* Dat: G:=la gy (F) ULl g ¢} (F).
° Xét A— B
Z .= {A}
{A B}: Z:={A} U [{A};r N{A, B}] = {A, B}
{B,C}: Z:={A,B}U [{B}f n{B,C}] ={A,B,C}
{A}t:={A,B,C} 2 {B} = G A~ B.
°* B (C
Z := {B}
{A,B}: Z:={B}U [{B}f n{A,B}] = {B}
{B,C}: Z:={BYU [{B}f n{B,C}] ={B,C}
{B}f ={B,C} 2 {C} = GEB—~C

s ivin e s -HSA0IEOAN F
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Phép tach LDQH: vidu (2)

e Xét LbQH S = (U, F) véi:
* U={ABC}, F={A— B B— C}
¢ p= {{Aa B}a {Av C}}
e Dat: G:=1ga gy (F) Ullga i (F).
* Xét A— B:
Z .= {A}
{A B}: Z:={A} U [{A};r N{A, B}] = {A, B}
{A C}: Z:={A B}U [{A}f n{A,C}] ={A B, C}
{A}t:={A,B,C} 2 {B} = G A~ B.
¢ Xét B— C
Z := {B}
{A,B}: Z:={B}U [{B}f n{A,B}] = {B}
{A C}: Z:={B}U[0n{A, C} = {B}
(B}t :={B}2{C}=GEB—~C
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Cac dang chuan ctia LDQH: Giéi thieu
©® Dang chuin mét (First Normal Form - 1NF)
® Dang chuin hai (Second Normal Form - 2NF)
© Dang chuan ba (Third Normal Form - 3NF)
© Dang chuin Boyce-Codd (Boyce-Codd Normal Form -
BCNF)

INF

2NF

3NF

BCNF
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Cac dang Ch é fl LDQH Gia tri nguyén tir

® Gia tri nguyén tir (Atomic) trong CSDL: gia tri khong
thé chia nhd hon dudgc nita (theo ngit canh cla (ing
dung).
Ung dung Nguyén tw S& dién thoai
Chi luu/tim kiém ca s6 Co 02343529466

Can truy van theo maving ¥ Khéng  Tach 023 va ..9466
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Cac dang chuan ciia LDQH: chuin mét

e Chuan mét: cic thudc tinh chia LDQH S = (U, F) chi
chira cac gia tri nguyén tu.
o ~
@ Bang sau khong phai chudn mét:
’ MaSVv \ TenSV \ NgaySinh \ Mon \ Diem ‘
SV0001 | Lé Van A | 10-10-2000 | Toan, Ly 9,9
SV0002 | Lé Thi B | 15-11-1999 Toén 10

@® Bang sau 13 chudn mét:

| MaSV | TenSV | NgaySinh | Mon [ Diem |
SV0001 | Lé Van A | 10-10-2000 | Toan 9
SV0001 | Lé Van A | 10-10-2000 | Ly 9
SV0002 | Lé Thi B | 15-11-1999 | Toan 10

e ~ Gia thiét: LDQH tdi thiéu 13 chuan mét.
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Cac dang chuan cia LDQH: chudn hai- (1)
e Xét LDQH S = (U, F):
@ Y phu thuéc day di (hoan toan) vao X: néu
FE X— Yva Xkhong c6 TTDT.
@® Y phu thuéc bé phan (mét phan) vao X: ngugc lai.
|

LDQH
[MaSV | TenSV | NgaySinh | Mon | Diem |

{MaSV, Mon} -> {Diem}: Phu thudc day da
{MaSV, Mont -> {TenSV}: Phy thudc bd phan

| MaSV | TenSV | NgaySinh | Mon | Diem |
SV0001 | Lé Van A | 10-10-2000 | Toan 9
SV0001 | Lé Van A | 10-10-2000 Ly 10
SV0002 | Lé Thi B | 15-1-1999 | Toan 7
SV0002 | Lé Thi B | 15-1-1999 Hoa 9

TS. Nguyén Hoang Son —

Slide 112/131




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac dang chuan ciia LDQH: Chudn hai- (2)

Vg

e Xét LbQH S = (U, F) véi:
* U={AB,CD}
© F={AB— C,B— CD,A — C}.
® Ta coé:
* B+ CDva {B} khéng c6 TTDT
— {C,D} PTDD vio {B}.
® AB — Cnhung Bla TTDT trong {A, B}
={C} PTBP vio {A, B}.
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Cac dang chuan ctia LDQH: Chuén hai- (3)

® Chuan hai: LDQH S = (U, F) thoa:
@ INF.
@® Cac thudc tinh khéng khod phai PTDD vao khda.

Dinh Iy 5.2 (2 d3u hiéu nhan biét 2NF)

(1) VK € Key(S) : |K| =1 = S I3 2NF.
(2) Uy =0 = S Ia 2NF.
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@ Xét LBbQH S = (U, F) véi:
* U={AB,CD}
e F={AB— C,B— CD,A— C}.
Ta cé:
° Key(S) ={{A,B}} = Uy={C, D}
® AB— Cva A— C= TTKK C PTBP vao khoa {A, B}
¢ = S khong phai 2NF.
® Xét LbQH S = (U, F) véi:
° U={AB,C}
°* F={A— B,B— C}.
Ta cé:

° Key(S) = {{A}}
* i S 2NF (theo dinh Iy).
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Cac dang chuan cia LDQH: cChuin hai- (5)

e Xét LDQH sau:

[

[ MaSV [ TenSV [ NgaySinh [ Mon [ Diem |

MaSVv TenSV NgaySinh | Mon | Diem
SV0001 | Lé Van A | 10-10-2000 | Toan 9
SV0001 | L& Van A | 10-10-2000 Ly 10
SV0002 | Lé Thi B | 15-1-1999 | Toan 7
SV0002 | Lé Thi B | 15-1-1999 Hod 9

® Ta cé: {MaSV, Mon} 1a khod =
Un = {TenSV, NgaySinh, Diem}
© MaSVMon — Ten va MaSV — TenSV = TTKK
TenSV PTBP khod MaSVMon.
* = LDQH khéng phai 2NF.
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e Xét S=(U,F) va PTH X — Z
® 7 phu thubc bac cau vao X, néu ton tai tap thudc tinh
trung gian Y.
@ F=X>YFEY>Z
@ FLY X ZZXUY.
® Nguogc lai: PTH X — Z dugc goi la phu thuéc truc
tiep.

Vg,
¢ Cho LDQH S = (U, F) véi:
° U={A,B,C D}
°* F={AB— C,C— D}.
® Ta co:
®* AB—CvaC—D
° F- C— ABva {D} Z {A, B, C}
= Fl= AB— D: {D} PTBC vio {A, B}.
° PTH AB— C PTTT.
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Xét LDQH sau:

[MaSV | TenSV | NgaySinh | Mon | Diem |

{MaSV} -> {NgaySinh}: Phy thudc bic cau

| MaSV | TenSV | NgaySinh | Mon | Diem |
SV0001 | L& Vin A | 10-10-2000 | Toan 9
SV0001 | L& Vin A | 10-10-2000 | Ly 10
SV0002 | Lé Thi B | 15-1-1999 | Toan 7
SV0002 | Lé Thi B | 15-1-1999 | Ho3 9
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Cac dang chuan ctia LDQH: Chuén ba- (3)
® Chuan ba: LDQH S = (U, F) thoa:

® INF
@® Cac thudc tinh khdng khod phdi PTTT vao khéa.

Dinh Iy 5.3 (D4u hiéu nhan biét 3NF)
Uy=0= S Ia 3NF.

Vi du: Xét bang c6 LDQH S:

| MaSV | TenSV | Malop | TenLop |
SV0001 | Nguyén Vin A LO1 Toan
SV0002 | Nguyén Vin A L02 Hoa
SV0003 Lé Thi B LO1 Toan

¢ Khoa: {MaSV} = Uy = {TenSV, MalLop, TenLop}.

® PTH: MaSV — MalLop, MalLop — TenlLop

® = MaSV — TenLop: PTBC = S khéng phai chuan 3.
TS. Nguyén Hoang Son — Lo w0 di lie]
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KHOA TOAN, DAI HOC KHOA HOC HUE

Cac dang chuan ctia LDQH: chuin ba- (4)

© Xét LDQH S = (U, F) véi:

°c U={CAZ}
°* F={CA— Z Z— C}.
Ta co:

° Key(S) = {{Cv A} ) {Aa Z}} = UN S @
* & Sla chuan ba (theo dinh ly).

@ Xét LDQH S = (U, F) véi:

° U={A B, C
°* F={A— B,B— C}.
Ta co:

° Key(S) = {{A}} = Uv={B, C}.
*A—>B B—»CvaFlEB— A
* = FE= A— C PTBC giita khod {A} va TTKK C.

°* =S khong phai  chuan 3.
TS. Nguyén Hoang Son — Lo di 2]
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Cac dang chuan ctia LDQH: chuin BONE- (1)
 Chuan Boyce-Codd: LDQH S = (U, F) thoa:
® INF
@® Cac thudc tinh phdi PTTT vao khoéa.

Dinh Iy 5.4 (Diéu kién can va d0)

Sla BCNF < VFE X — Ava A¢ X thi X phai la siéu khoa.

Vi du:

* Xét LDQH S = (U, F) véi:
* U={CAZ, F={CA— 2, Z— C}.
® Ta co:
@ Kf)/(s) = {{Cv A} 5 {A,Z}}
* D& thay: {C} PTBC vao khoa {C, A}
* = S khong phai chuan Boyce-Codd.

lai F= {CA — Z,Z — CA} thi S |3 BCNF.
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Vi du: Xét bang c6 LDQH S

| MaSV | TenSV | Malop | MaGV |
SV0001 | Nguyén Vin A L01 GV01
SV0002 | Nguyén Vin A L02 GV02
SV0003 Lé Thi B LO1 GV01

® Ta cé:
¢ Khoa: {MaSV}
¢ PTH: MalLop — MaGV va {MalLop} khdng phai siéu
khoa
* = S khong phai chuin Boyce-Codd.

TS. Nguyén Hoang Son —
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DAI HOC KHOA HOC HUE

KHOA TOAN,

Cac dang chuan cia LDQH: cChuin BCNF- (3).

Tach LDQH S trén thanh cic lugc do con:
® Lugc dd SV:
| MaSV | TenSV | MaLop |
SV0001 | Nguyén Vin A LO01
SV0002 | Nguyén Van A LO02

SV0003 Lé Thi B LO1
® Luoc db 16p-gido vién:
| MaLop | MaGV |
LO1 GV01
L02 GV02

* = Cac lugc dd con trén déu 13 chuin Boyce-Codd.

TS. Nguyén Hoang Son —
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KHOA TOAN, DAI HOC KHOA HOC HUE

Cac dang chuan ctia LDQH: Méi guan he
Dinh 1y 5.5

Cho S= (U, F) I3 LDQH. Khi d6

(1) S I3 2NF = S I3 INF.

(2) S 13 3NF = S 3 2NF.

(3) S 13 BCNF = S I3 3NF.

TNF (Atomic)

2NF (Not Partial Dependency)

3NF (Not Transitive
L Dependency)

BCNF ‘
X=Y,
| Xis Superkey) ||

TS. Nguyén Hoang Son —
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Chuan hoa LDQH: 3NF-Thuat toan

® Dau vao: S= (U, F).
® Dau ra: Phép tach p = {Xi,..., Xk} thod
@ Bao toan F va khéng méat thong tin.
@ Cac X; la 3NF ing véi IIx,(F).
Phuong phap:
Budc 1. Tim 1 PTT Gcha F. Tim 1 khod K cla S.
Budc 2. Néu db € Usaocho b¢g XU{a}, VX —a€ G
thi U:= U— {b}.
Budc 3. (Tinh todn va két luin) Xét 2 trudng hop:
@ Néu 3X — a € Gsao cho XU {a} = U thi p:= {U}.
Thuat toan dimng. Két ludn p |13 phép tach can tim.
® Ngugc lai:

@ Khditao p:=10.

@ V6i mdi X — a€ Gdit p:=pU{XU{a}}. Trudng
hop, néu c6 cac X — a1,..., X — ax € G thi thay cac
XU{atep(i=1,...,k) bingXU{aly...,ak}.

© o= pU{K}. K&t luan p |3 phép tach can tim.

TS. Nguyén Hoang Son —
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KHOA TOAN, DAI HOC KHOA HOQC HUE
Chuan hoa LDQH: 3NF-vi du- (1)

* Chuin hod LDQH S = (U, F) thanh 3NF khong mat
théng tin va bdo toan PTH, véi:
* U={A,B,C D}
°* F={AB— C,C— D,D— A}.
* D& thay F tbi thidu va K = {A, B} 1a 1 khoa (BT).
¢ Van dung thudt toan:
[ ] p = @
°* AB— C p={{A B, C}}
°* C—D:p={{A B,C},{C D}}
* D A p={{A B C},{C, D}, {D,A}}
® = Phép tach can tim:

p=1{{A,B,C},{C D},{D,A}}.

TS. Nguy&n Hoang Son —
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Chuan hoa LDQH: 3NF-vi du- (2)

* Chuin hod LDQH S = (U, F) thanh 3NF khong mat
théng tin va bdo toan PTH, véi::
* U={AB,CD,E}
* F={AB— CDE, C— DE,D — E}.
e Tim 1 pht téi thiéu cia F:
© Chudn ho vé phai:
G={AB— C,AB— D,AB — E,
C—D,C— ED— E}
¢ Loai bo TTDT: G thoa.
¢ Loai bé PTH du:
AB — D du: {A, B}, (ap..py = {A B,C,E,D} O {D}
= G:={AB— C,AB— E,C— D,C— E,D— E}
AB — Edu: {A, B}, (ap5 = {A B, C,D,E} D {E}
= G: —{AB—>CC—>D C— E,D— E}
C—> E du: {C}G (c—g =1C D, E} 2 {E}
G:={AB— C,C— D,D — E}

TS. Nguyn Hoang Son — [o <0 40/
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KHOA TOAN, DAI HOC KHOA HOC HUE

Vi du: (tiép theo)

* = M&t phi téi thiéu cia F:
G:={AB— (C,C— D,D— E} .

* D& thiy Key(S) = {{A, B}} (tim trén G nhanh hon).
® Van dung thuat toan:

° p:i= (Z)

* AB— C p={{A B C}

° C—D:p={{AB,C},{C,D}}

* D E:p={{AB,C},{CD},{D E}}.
® = Phép tach can tim:

P = {{A7 B, C}v{Cv D}v{Dv E}}

TS. Nguyén Hoang Son —
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KHOA TOAN, DAI HOC KHOA HOC HU

No6i dung mon hoc

@ [T2i liéu tham khad

TS. Nguyén Hoang Son —
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Nguyén Hoang Son, Gido trinh CSDL, NXB DH Hué,
2018 (Download: H)

Nguyén Xuan Huy, Cic phu thuéc logic trong CSDL,
NXB Théng ké&, 2006.

David Maier, The theory of relational databases,
Computer Science Press, 1983.
B _

RELATIONAL

THE THEORY OF
DATABASES
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KHOA TOAN, DAI HOC KHOA HOC HUE

| Viét tat | Y nghia |
PTH Phu thudéc ham
DL Di lidu
CSDL Co sé dir liéu
DPT D6 phic tap

TTDT | Thubc tinh du thira
LDQH Lugc d6 quan hé
PTBP Phu thudc bd phén
PTBD Phu thudc day da
PTBC | Phu thudc bac cau
PTTT | Phu thudc truc tiép

TS. Nguyén Hoang Son —
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