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‘ NoOi dung chi tiet

= Gidi thiéu

= Qua trinh phat trién

= M6t sb dac tinh clia CSDL

= Nguwdi str dung CSDL

= Kién tric cia HQT CSDL

® Cac tinh nang cua HQT CSDL
® Cac khai niém

= Ngon ngtr CSDL

Nhap mén CSDL - Khoa CNTT



| Gidi thiéu

= Vidu
- Kinh doanh Théng tin
- Ngan hang va tai chinh
- Giao duc Chon loc
- Hanh chinh |
- Giai tri Dir liéu

= D@ lieu (Data)
- M6t mé ta hinh thire vé théng tin va hoat ddng
« Tén, dia chi, sd dién thoai cta khach hang
e Bao cao doanh thu
« Pang ky hoc phan

Nhap mén CSDL - Khoa CNTT



| Gigi thiéu (tt)

® Coso dir liéu (Database)

- Mot tap hop cd cau triic cta nhirng di liéu co lién quan
v&i nhau dwoc lwu trlr trong may tinh
e Danh sach sinh vién
* Nién giam dién thoai
e Danh muc cac dé an

- M6t CSDL biéu dién mét phan cla thé gidi thue (thé gioi
thu nho)

- CSDL duoc thiét ké, xay dwng, va lwu trir v&i mot muc
dich xac dinh, phuc vu cho mét sé &ng dung va nguoi
dung

- Tap ngau nhién cda cac di liéu khéng thé xem & mot
CSDL

Nhap mén CSDL - Khoa CNTT 4



| Gigi thiéu (tt)

= Hé quan tri CSDL (Database Management System)

- Tap hop cac chwong trinh cho phép nguwdi sir dung tao
ra va duy tri CSDL

- Mbdt phan mém hé thdng cho phép dinh nghia, xay dwng
va xr ly div liéu
* Dinh nghta — khai bao b6 khung dir liéu cung véi cac mo ta

chi tiét vé dir liéu

e Xaydwng — lwu trir di¥ liéu 1€n bé nh¢ phu
« X ly — truy van, cap nhat va phat sinh bao cao

Nhap mén CSDL - Khoa CNTT 5



| Gigi thiéu (tt)

= Hé CSDL (Database System)

Hé CSDL

Ngusi stir dung/Lap trinh vién

Chuong trinh &'ng dung/Truy van

HQT CSDL

Xt ly truy van

%

Truy xuat dir liéu

Catalog |Pinh nghia

Nhap mén CSDL - Khoa CNTT



| Mt vi du vé CSDL

NHANVIEN HONV [ TENLOT | TENNV MANV NGSINH MA_ NQL PHG
Tran Hong Quang | 987987987 | 03/09/1969 | 987654321 4
Nguyen Thanh Tung 333445555 | 12/08/1955 | 888665555 5
Nguyen Manh Hung 666884444 | 09/15/1962 | 333445555 5
Tran Thanh Tam 453453453 | 07/31/1972 | 333445555 5
DEAN TENDA MADA DDIEM_DA PHONG
San pham X 1 VUNG TAU 5
San pham Y 2 NHA TRANG 5
San pham Z 3 TP HCM 5
Tin hoc hoa 10 HA NOI 4
PHANCONG | MA_NVIEN | SODA | THOIGIAN
123456789 1 325
123456789 2 7.5
666884444 3 40.0
453453453 1 20.0

Nhap mén CSDL -

Khoa CNTT




Mot vi du vé CSDL (tt)

= Quan ly dé an clia mot cong ty
- Dinh nghia CSDL
« CAau truc bang, bao gom cac thanh phan di liéu va kiéu di
lieu twong ng
- Xay dwng CSDL
e DPuwa di¥ liéu vao cac bang
~ X0 ly CSDL
« Thwe hién céc truy van: “Cho biét nhirtng nhan vién thudc
phong nao do”

* Thyc hién céc phép cap nhat: “Chuyén nhan vién Nguyén
Van A sang phong s6 1”

Nhap mén CSDL - Khoa CNTT 8
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‘ NOi dung chi tiét

m Gidi thiéu

= Qua trinh phéat trién

m M6t s dac tinh clia CSDL

® Nguwdi sty dung CSDL

m Kién tric cia HQT CSDL

m Cac tinh nang cua HQT CSDL
m Cac khai niém

® Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT



| Qua trinh phat trién

= Tap tin (File)

Chuong trinh (rng dung 1

Quan Iy dit liéu

Chuang trinh (rng dung 2

Quan Iy dir liéu

Chuang trinh rng dung 3

Quan Iy dit liéu

Hé
Thong
Quan
Ly
Tap
Tin

| —
Tap
< *» tin |H IJ—
} - | Tap
) 1 tin |H
7
) " Tap D{t liéu
tin |H
7

Nhap mén CSDL - Khoa CNTT
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‘ Qua trinh phat trién (tt)

= Han ché
- D liéu bi trung Iap va dw thira
Thiéu tinh nhat quan gitra cac di liéu
Kho khan trong viéc truy xuat
Viéc chia sé di¥ liéu bi han ché
Kho khoi phuc

Nhap mén CSDL - Khoa CNTT
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‘ Qua trinh phat trién (tt)

® Coso dir liéu (Database)

Chuong trinh (rng dung 1

Quan Iy dit liéu

.

Chuong trinh (rng dung 2

Quan Iy dir liéu

Chuang trinh rng dung 3

e

Quan Iy dir liéu

Hé
Quan
Tri
CSDL

A

A 4

CSDL

Nhap mén CSDL - Khoa CNTT
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‘ NOi dung chi tiét

m Gidi thiéu

= Qua trinh phat trién

= Mot so dac tinh ctia CSDL

- Tinh tw mo6 ta

Tinh déc lap gilra chwong trinh va dir liéu
Tinh triru twong div liéu
Tinh nhat quan
Céac cach nhin dir liéu
Nguwdi sty dung CSDL
Kién triic cia HQT CSDL
Cac tinh nang cua HQT CSDL
Cac khai niém
Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT 13



| Tinh tu mé ta

" Hé CSDL khobng ghi chira ban than CSDL ma con
chira dinh nghia day du (m6 ta) caa CSDL
® Cac dinh nghta dwoc lwu trir trong catalog

- Chta c4c thdng tin vé cau tric tap tin, kiéu va dang thic
lwu trlr cua maoi thanh phan dir liéu va nhirng rang budc
dir liéu

= D0 liéu trong catalog goi la meta-data (data of data)

= C4c Chuwong trinh rng dung c6 thé truy xuat dén
nhiéu CSDL nh& thoéng tin cau trac dwoc lwu triv
trong catalog

Nhap mén CSDL - Khoa CNTT 14



‘Tinh doc lap

= Vi dinh nghta vé cau tric CSDL dwoc lwu trir trong
catalog nén khi cé thay doi nho vé cau truc ta it phai
stra lai chwong trinh

Chuang trinh

Nhap mén CSDL - Khoa CNTT
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‘ Tinh truu tuong

= Hé CSDL cho phép trinh bay di liéu & mdét muirc
triru twong cho phép, nham che bét nhivng chi tiét
lwu trir that cua div liéu
= Triru twong hoa div liéu
- M6 hinh di liéu
» DPobi twong
 Thudc tinh cta dbi twong
* Mobilién hé

Nhap mén CSDL - Khoa CNTT 16



‘Tinh nhat quan

= Lwu trlr di liéu thong nhat
- Tranh dwegc tinh trang trung Iap thong tin

= CO co ché diéu khién truy xuat di liéu hop Iy
- Tranh dwoc viéc tranh chap d liéu
- Bao dam di liéu ludn dang tai moi thoi diém

Nhap mén CSDL - Khoa CNTT

17



Cac cach nhin dir liéu

= H& CSDL cho phép nhiéu ngwdi dung thao tac Ién
cung mét CSDL

= Mo6i ngwdi doi hdi mot cach nhin (view) khac nhau
vé CSDL

= Mot view la
- Mbt phan ctia CSDL hoac
- DU liéu tdng hop ttr CSDL

Nhap mén CSDL - Khoa CNTT 18



m A7

‘ NOi dung chi tiét

= Gioi thiéu

= Qua trinh phat trién

m M6t s dac tinh clia CSDL

= Ngwoi str dung CSDL
- Quan tri vién (Database Administrator - DBA)
- Thiét ké vien (Database Designer)
- Nguwoi dung cudi (End User)

m Kién tric cia HQT CSDL

m Cac tinh nang cua HQT CSDL

m Cac khai niém

® Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT 19



‘ Quan tri vién

® Co trach nhiém quan ly hé CSDL
- Cap quyén truy cap CSDL
- Diéu phdi va giam sat viéc st dung CSDL

Nhap mén CSDL - Khoa CNTT
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‘ Thiet ké vién

= Chiju trach nhiém vé
- Lwa chon cau tric phu hop dé Iwu trir div liéu
- Quyét dinh nhirng di¥ liéu nao can dwoc lwu triv
® Lién heé voi nguoi dung dé nam bat dwoc nhirng

yéu cau va dwa ra mot thiét ké CSDL théa yéu cau
nay

= CO thé 1& 1 nhém cac DBA quan Iy cac CSDL sau
khi viéc thiét ké hoan tat

Nhap mén CSDL - Khoa CNTT 21
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‘ Nguai dung cuo

= Ngudi it str dung
- It khi truy cap CSDL, nhwng can nhirng thong tin khac

nhau trong mdi Ian truy cap va dung nhirng cau truy van
phurc tap

- Nguwo&i quan ly
= Nguwdi str dung thuc‘yng XUYyén
- Thuwong xuyen truy van va cap nhat CSDL nho vao mot
sb cac chirc nang da duwoc xay dwng san
- Nhan vién
= Nguwdi sir dung dac biét
- Théng thao vé HQT CSDL, ty xay dwng nhirng truy van
phtre tap cho cong viéc
- Ky sw, nha khoa hoc, nguw&i phan tich,...

Nhap mén CSDL - Khoa CNTT 22
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‘ NOi dung chi tiét

m Gidi thiéu

= Qua trinh phat trién

m M6t s dac tinh clia CSDL

® Nguwdi sty dung CSDL

= Kién tric cia HQT CSDL

m Cac tinh nang cua HQT CSDL
m Cac khai niém

® Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT
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Kién triac cua HQT CSDL

® Cac loai mo hinh dir liéu

Nhap mén CSDL - Khoa CNTT




Kién tric cua HQT CSDL (tt)

= Mcrc trong (Iwoc dd trong)
- M0 ta cau trac lwu triy vat ly CSDL
= Mdrc quan niém (lwgc dé quan niém)

- MO0 ta cau tric cua toan thé CSDL cho 1 cong dong
nguwdi st dung, gom thwc thé, kieu dir liéu, moi lién hé
va rang budc

- Che bét cac chi tiét cla cau trac lwu triv vat ly

= Mirc ngoai (lwoc dd ngoai)

- Con goi la mrc khung nhin (view)

- MO0 t& mét phan clia CSDL ma 1 nhém ngudi dung quan
tam dén va che dau phan con lai cda CSDL doi voi
nhom ngw&i dung do

Nhap mén CSDL - Khoa CNTT 25
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Kien

triac cua HQT CSDL (tt)

User A1 User A2 User B1 User B2 User B3
Host Host Host Host Host
language language language language language | ———+
+ DSL + DSL + DSL + DSL + DSL

N

N

External view A

*External
schema
B

External view B

I"I*External
| schema
I A
Schemas |
|
and |
mappings !
built and
maintained
by the
database <
administrator
(DBA)

Storage
structure
definition
(Internal

\_schema)

*User interface|

N

External/conceptual
mapping A

Conceptual
schema

/

External/conceptual
mapping B

Conceptual view

Conceptual/internal

mapping

management

system
(DBMS)

uE

@@@

ored database (internal vie

L_JLJL_J

—
-

70
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Kién tric cua HQT CSDL (tt)

= Poc lap dir lieu
- Boéc lap logic
» Kha nang thay ddi lwgc d6 quan niém ma khong thay doi lvgc
dé ngoai hoac cac chwong trinh rng dung
- DPoc lap vat ly

» Kha nang thay dbi lwoc dd trong ma khéng lam thay déi lwoc
dé quan niém clng nhw lwvgc d6 ngoai

Nhap mén CSDL - Khoa CNTT 27



‘ Kién truc cua HQT CSDL (tt)

Unsophisticated users (customers, travel agents, etc.)

Sophisticated users, application
programmers, DB administrators

[ Web Forms } [Applica‘tien Front Ends J [ SQL Interface ]

W

SQL COMMANDS

N
y

shows command flow

Plan Executor Parser shows nteraction
Query
Operator Evaluator Optimizer Evaluation
Engine
o . Files and Access Methods
Transaction
Manager i
Recovery
[ Bufter Manager <>  Manager
Lack -
Manager ‘L
- Tomi o m
; : Disk Space Manager
Concurrency =
Control DBMS
=z e
——rc

Index Files

\

Data Files

s,
-

shows references

DATABASE

Nhap mén CSDL - Khoa CNTT
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Kién tric Client/Server

[

£ / \ v |

Applications

DBMS

End users

Clients

Server

Database

Nhap mén CSDL - Khoa CNTT
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‘ Kién tric phan tan

Communication
network

Server
machine

Client
machines

O

P —

Applications

Client machine

4

Transparent
remote access

DBMS

Server machine

Nhap mén CSDL - Khoa CNTT
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‘ NOi dung chi tiét

m Gidi thiéu

= Qua trinh phat trién

m M6t s dac tinh clia CSDL

® Nguwdi sty dung CSDL

m Kién tric cia HQT CSDL

= Cac tinh nang cua HQT CSDL
m Cac khai niém

® Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT
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Cac tinh nang cua HQT CSDL

= Kiém soat dwoc tinh dw thiva clia dir liéu
- Tich hop céc nhu cau di ligu clia nguoi ding dé xay
dwng mot CSDL thong nhat
® Chia se di liéu
- Trong moi trwong da nguwoi dung, cac HQT phai cho
phép truy xuat dir liéu dong thoi
= Han ché nhirng truy cap khéng cho phép
- Ttng ngwoi dung va nhom nguwoi dung ¢ mét tai khoan
va mat ma dé truy xuat div liéu
= Cung cap nhiéu giao dién
- HQT cung cap ngbn ngl gitra CSDL va ngwdi dung

Nhap mén CSDL - Khoa CNTT 32



Cac tinh nang cua HQT CSDL (tt)

= PDam bao cac rang bubc toan ven
- RBTV (Integ,rity Constraints) 1a nhirng qui dinh can dwoc
théa man dé dam bao di¥ liéu luén phan anh dung ngtr
nghia cua thé gi&i thuc
- Mbt sb rang budc c6 thé dwoc khai bdo v&i HQT va HQT
sé tw dong kiém tra.
- Mbt sb rang budc khac duwoc kiém tra nhd chwong trinh
wng dung
= Kha nang sao Iwu dy phong khi gap sw ¢
- C6 kha nang khoéi phuc di liéu khi c6 sy hu hong ve
phan cirng hoac phan mém

Nhap mén CSDL - Khoa CNTT 33



Cac tinh nang cua HQT CSDL (tt)

® Cac tinh nang khac

Chuén hoa

* Cho phép DBA dinh nghia va bat budc ap dung mdt chuan
thdng nhat cho moi ngudi dung

Uyén chuyén

*  Khi nhu cau cong viéc thay doi, cau triic CSDL rat c6 thé thay
déi, HQT cho phép thém hodc mé rong cau trdc ma khong
lam anh hwéng dén chuwong trinh (rng dung

Giam thi gian phat trién ng dung

Tinh kha dung

« Khi cé mét sy thay ddi Ién CSDL, tat cad ngwdi dung déu thay
dwoc

Nhap mén CSDL - Khoa CNTT 34



‘ NOi dung chi tiét

m A7

Gigi thiéu

QuA trinh phat trién

Mbt s6 dac tinh clia CSDL
Nguwdi stir dung CSDL
Cac tinh nang cua HQT CSDL
Kién triic cia HQT CSDL
Cac khai niém

- M6 hinh di¥ liéu

- Lwoc dd

- Thé hién

Ngon nglr CSDL

Nhap mén CSDL - Khoa CNTT



| M6 hinh dir liéu

= M hinh di liéu (Data Model) bao gom
- Cé&c khai niém biéu dién dir liéu
- C&c phép toan xu ly dir liéu

Nhap mén CSDL - Khoa CNTT
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| M6 hinh di¥ liéu (tt)

® MO hinh muirec cao
- Cung cap cac khai niém gan gii v&i ngudi ding
- M6 hinh phai tw nhién va giau nglr nghia
- VD: mé hinh thwc thé két hop (ER), mé hinh dbi twong...
® MO hinh cai dat
- Dua ra céc khai niém nguoi dung cé thé hiéu dwoc
nhwng khéng qua xa vo&i cach dir liéu dwoc to chire that
si trén may tinh
- VD: mé hinh quan h&, md hinh mang, md hinh phan cap
= M6 hinh mtre thdp (md hinh vat IY)
- Puwa ra cac khai niém mo ta chi tiét vé cach thirc dir lieu
dwoc lwu trlr trong may tinh

Nhap mén CSDL - Khoa CNTT 37



'Vi du mé hinh ER

mhoctruoc
Khoa o— | MHOC
Tinchi
(O,n)
dieukien
(O,n)
mhocsau

Nhap mén CSDL - Khoa CNTT
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Vi du mo hinh doi tucng

+MHoc truoc

SVien
Ten
Lop hoc HPhan
Ten
Nganh
1.* 0..% =+ Stuong
LapTKB()
‘ InBangDiem() 1
Diem
DiemTH mo
DiemLT
DiemPrj
0..*
SuaDiem()
| MHoc
Ten
Khoa
SoTinChi
CapNhatSTC()
0..*
+MHoc sau

0.*

Died

kien

Nhap mén CSDL - Khoa CNTT
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'Vi du mé hinh quan hé

HPhan

MaHP
SLuong
MaMH

sSvien Hoc
MaSV < MaSV
Ten MaHP — |
Lop DiemLT
Nganh DiemTH
: MHoc
DKien
______——?MaMH
MaMH  —
TenMH
MaMHTruoc-
Khoa
TinChi

Nhap mén CSDL - Khoa CNTT
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Vi du mo hinh mang

SVien

SVIEN_DIEM

MHoc
MHOC_SAU
MHOC_MO
MHOC_TRUOC
A 4
HPhan DKien
KQUA_HPHAN

KQua

Nhap mén CSDL - Khoa CNTT
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' Vi du md hinh phan cap

MUrc 1:

MUc 2:

MUrc 3:

KQua
DiemTH DiemLT
HPhan SVien
TenHP | SLuong TenSV Lop Nganh
MHoc
TenMH | Khoa TinChi

Nhap mén CSDL - Khoa CNTT




‘ Lugc do

= Lwoc do CSDL (Database Schema)
- L& cac mé ta vé cau trdc va rang budc trén CSDL

SVien | Ten |MaSV | Nam | Khoa
Mhoc | TenMH | MaMH | TinChi | Khoa
DKien MaﬁaMH Truoc

KHoc MaKH | MaMH | HocKy | Nam
KQua | MakKH | MaSV | Diem

Nhap mén CSDL - Khoa CNTT



| Thé hién

= Thé hién CSDL (Database Instance)
: Léﬁ di¥ liéu hién thdi dwoc lwu trlr trong CSDL & mét thoi
diem nao doé
- Tinh trang cua CSDL

Mhoc TenMH MaMH TinChi Khoa KQua | MaSV MaKH Diem
Nhap mon tin hoc | COSC1310 4 CNTT 17 112 8
Cau truc du lieu | COSC3320 4 CNTT 187 18159 160
Toan roi rac MATH2410 3 TOAN 3 92 9
Co so du lieu C0OSC3380 3 CNTT 8 102 8
8 135 10
SVien | Ten | MaSV Nam Khoa DKien MaMH MaMH_Truoc

son | 17 1 | CNTT COSC3380 | COSC3320

Bao | 8 2 | CNTT COSC3380 | MATH2410

C0OSC3320 C0OSC3380

Nhap mén CSDL - Khoa CNTT 44



‘ Ngon ngir CSDL

= Ngon ngr dinh nghia di ligu
(DDL — Data Definition Language)

« X&c dinh ra lwoc dd quan niém

= \Vidu
CREATE TABLE employees (
id INTEGER PRIMARY KEY,
first_name CHAR(50) null,
last_ name CHAR(75) not null,
date of birth DATE null);

Nhap mén CSDL - Khoa CNTT
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‘ Ngon ngir CSDL (tt)

= Ngon nglr thao tac dir lieu
(DML — Data Manipulation Language)
» Cho phép truy xuat, thém, xda, stra di¥ liéu
e Mcurc cao (phi thu tuc)
* Mrc thap (tha tuc)

= Vidu

- Cac cau Iénh trong SQL: SELECT, INSERT, UPDATE,
va DELETE.

- SELECT id, last name FROM employees

Nhap mén CSDL - Khoa CNTT 46



‘ Ngon ngir CSDL (tt)

= Ng6n ngi diéu khién giao dich
(Transaction Control Language - TCL)
- Pam b’éo tinh toan ven di liéu khi thuwc hién cac tac vu co sw
thay doi di liéu
- C&c cau Iénh SQL twong ng:
e COMMIT, ROLLBACK, va SAVEPOINT.

= Ngon ng diéu khién di liéu
(Data Control Language - DCL)
- Cung cap céc tinh nang bao vé cho céac déi twong ciia CSDL

- C&c cau Iénh SQL twong ng:
¢ GRANT va REVOKE.

Nhap mén CSDL - Khoa CNTT a7



| Tai liéu tham khao

= Gido trinh CSDL
- Chuwong 1,

= Database management system
- Chapter 1

= An introduction to Database System
- Chapter 1, 2

Nhap mén CSDL - Khoa CNTT
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