Chwong 1: TONG QUAN

~

~ Khuyét diém cta Hé Théng Tap Tin

0 Su dw thira di liéu va khong nhat quan trong di ligu

~ Théng tin trung 1&p trong nhirng tap tin khae nhau => D@

liéu tdng nhanh.
0 Sw phu thude gitra di¥ lieu va chwong trinh
1 Chwong trinh (rng dung v&i cac chikc nang cb dinh
~ Can lién hé v6i nha Iap trinh ciia ting dung dé viét cho méi
cdng viée mai
0 Sw cb lap div ligu — nhiéu tap tin va dang thire.

» Khé khan trong viéc truy xuat dir liéu

0 Hé théng tap tin la mot tap hop cac chwong trinh (ng
dung (CTUD) phuc vu cho ngudi diing cudi (end-
users); chang han nhw, tao bao cao. Moi chuong trinh
dinh nghia va quan ly dir liéu cda chinh né.

2 Viduy: Xét hé 1h6ng tin hoc clia mét truéng Dai hoc:

» HT tap tin ctia Phéng Dao Tao té chirc luu trii: HS so tat ca
gidng vién, nhan vién cua Trudng, HO so sinh vién, qua trinh
hoc tap va két qua.

~ HT tap tin ciia Phéng Tai Vu cling mudn Iuu trii: H6 so cda
giang vién, nhan vién va sinh vién.

~ HT tép tin tai mdi Khoa cling can c6: Hé so gidng vién cia
Khoa, sinh vién cua Khoa, két qua hoc tép cla cac sinh vién
nay.

2 Mét tap tin lht_chhé't 14 mat tap hop cac mau tin,
trong d6 méi mau tin chira cac d liéu co lién quan
luan Iy voi nhau.

~ ~
~ Néi Dung ~ Sw hinh thanh CSDL
e U Sw gi¢i han cla tiép can hé théng tap tin chi
» Lich st hinh thanh CSDL S
i . yéu la do:
» Cac khai niém co ban
» Kién triic ba-mirc ANSI_SPARC » Binh nghta d liéu dwgc nhing trong cac CTUD,
~ Sy déc 1ap dir liéu chtr khong dwere lwu trlk mot cach riéng biét va doc
~ Cac mé hinh d0 liéu lap
~ Cdc vai tro trong méi trrong CSDL » Viéc truy cap va thao tac trén di lidu khéng ndm
0 Hé quan tri CSDL ngoai nhitng gi cac CTUD da cai dat.
~ Cac chire nang cua HQTCSDL py gt & N L om n R oae £ =
. Céc thanh phan cia HQTCSDL Q Mxot tl?p can moi ra d~o’|_ co the giai qL‘JyetA cac
~ Kién trtic cho HQTCSDL da ngudi ding Vaf] de _nay: Co s¢ dir liéu (CSDL) va Hé
» Uu, khuyét diém cia HQTCSDL quan trj CSDL
- Hé Thong Tap Tin r Co S& Dir Liéu
~ (file-based system) L (Database - DB)

U Co Sé& Doy Liéu:

» La mét tép hop chia sé cac di liéu co lién quan
voi nhau vé cac doi frong can quan ly, duoc thiét
ké dé dap (rng nhu cau théng tin clia mét té chirc.

» Buoc lwu trir trén cac thiét bi lwu trir cla may tinh

~ Buoc quan Iy theo co ché théng nhét cia hé quan
tri CSDL nham thure hién 3 chtre nang: M& ta div
ligu, Cap nhat di¥ liéu, Tim kiem dir liéu




Hé Quan Tri Co S& Dir Liéu
~(Database Management System - DBMS)
JHé quan tri CSDL (HQTCSDL): La mét hé
thong phan mém cho phép ngudi ding dinh
nghla tao va duy tri CSDL dong thoi cung
cap dich vu truy cap dén CSDL nay mét cach
cé quan ly.

1 Mét 6 HQTCSDL théng dung:

» Microsofts: MS Access, Visual Foxpro, MS SQL
Server

» Oracle: Oracle
~IBM: DB2
»~ Phan mém ngudn mé: MySQL, PostGreSQL, ...

~

Lwoc do & thé hién cua CSDL
~ (Database Schemas & Instances)

U Lwoc dé CSDL (DB Schema) la cau tric logic clia CSDL
> Vidu: 1 CSDL bao gém nhitng théng tin vé mét tap khach hang, tai
khoan va méi lién hé gitta ching:
= KH_HANG gém c6 HOTEN_KH, DIACHI_KH, TEL
= TAI_KHOAN gdm c6 MASO_TK, NGAY_MO, SO_TIEN
= KH_HANG co méi quan hé “s& hitu” déi vi TAI_KHOAN
» Tuong tw véi théng tin vé kiéu ctia mét bién trong 1 chwang trinh
O Thé hién ciia CSDL (DB Instance) |a di¥ liéu that sw, néi dung
that sy cua CSDL tai mét thoi diém nao do.
> Vidu: 1 CSDL bao gém nhitng théng tin vé mét tap khach hang, tai
khoan va mai lién hé gilra chiing:
= KH_HANG_1 (“Nguyén Vén A”,"1 Ly Tu Trong”, “8313017)
= TAI_KHOAN_1 (“0010221025", “1/1/2007", 50000)
= KH_HANG_1 “s& hitu” TAI_KHOAN_1
~ Tuong tw vai gia tri cia mét bién.

é Hé CSDL r Kién Truc Ba - Mirc ANSI_SPARC
~ (Database System) ~(ANSI_SPARC three - level architecture)
Nguoi ding cudi o IVIuc d[ch: Te'?ch biét rpc:)inkhl’mq nhin c§|a rjgg:c‘:fi dung
khoi cach thire lwu triv vat ly cua co so dir lieu =>
tach chwong trinh khoi cac biéu dién bén duwoi
User 1 User2 Usern
Chuong trinh tmg dung . Luoc db
I level View 1 View 2 View n ngoa‘li
|
He quan tr1 co so dir ligu Conceptual Conceptual Lugc d
level schema quan ni_ém
|
Internal Internal Lugce as
CSDL ﬂ é level schema trong
Hé co so dit ligu (DB System) il b [ﬁ
organization Database
y Khung nhin dir liéu r

~ (View)

0 Khung nhin: [a mét tdp con ctia CSDL cho phép méi ngudi diing
c6 mét cach nhin riéng vao CSDL
view

[user 1 e——s[ manv, Hoten, Tuol, Luong |

view -
[User 2 f——] manv HoTEN,DONVI CHUCVU | ﬁ
view

[usern ——[manv, HOTEN, NGSINH,..

1 Lei ich ciia Khung nhin:
~ Cung cép mét mire dé an toan cho di liéu
- Cung cép mét co ché @& didu chinh dién mao cta co s& dir liéu
theo tlrng loai ngudi ding.
» Mgt khung nhin thé hién cho mét hinh anh nhét quan, khéng thay
déi cla cau tric ciia CSDL

~  Kién Tric Ba - Mirc ANSI_SPARG (tt.)

2 Mtre ngoai (External Level): cac khung nhin CSDL
cla cac ngudi ding khac nhau, mé ta dir liéu cho méi
khung nhin.

2 Mtre quan niém (Conceptual Level): md ta do lidu gi
dwaore lwu trir va mdi quan hé gitra ching. Bao gom:

~ CAu tric logic clia toan CSDL, cac rang bude trén dit liéu:
thé hién trén lwge dé quan niém.

~ Théng tin v& ngt nghta cta dt lidu,
~ Cac théng tin vé an ninh, toan ven, ...
0 Mee trong (Internal Level): mé ta cach biéu dién vat ly
clia CSDL trén may, thé hién trén lwgc do trong.




~

. Kién Truc Ba - Mirc ANSI_SPARC (tt.)

External view 1 External view 2

Sno FName ‘ LName | Age | Salary | Su.lll',Nul LName | Bno

/

DOB ‘ Salary | Branch No

Conceptual level | Swill No | l"Namcl LName

l

Y
struct STAFF §

int Staff Nog

int Branch_No;

char FName [15];

char LName [15];

struct date Dare_of Birth;

float Salary;

struct STAFF *next;

Internal level

/* pointer to next Stafl record */

iH

index Staff_ Noj; index Branch_No; J* define indexes for staff */

r M6 hinh quan hé thwe thé
~ (Entity Relationship Model - ERM)
U ERM duwoc st dung réng rai dé thiét ké CSDL
U ERM gém cac khai niém chinh:
» Thuc thé (Entities): 1a mét dbi twong, khai niém tén
tai doc lap
= Viduy: khach hang, tai khoan...
» Méi quan hé gitra cac thuc thé (Relationship)
= Vidu: KH Nguy&n Va&n A “gii tién” vao tai khodn A-101

Khach hang

r Sw Doc Lap Div Liéu r M6 Hinh Di¥ Liéu Mang
~ (Data Independence) ~ (Network Data Mode|)
- Boc lap DL & mike lufn Iy: Cac thay doi ca ot do 01Gdm 2 khéil niém: cac tép di liéu va cac tap
quan niém khéng lam anh hwdng dén cac luroc do § -
ngoai.
1 Déc lap DL & mure vat ly: Cac thay déi\c&a luoc dé
trong khéng lam anh hwéng dén o dé khai niém.
i}::;\:s\;concemua\ \ Logical data independence
Conceptual
schema
Conceptualfinternal LJ Physical data independence
mapping Round Hill [Horseneck [8000000]
JE— [Turner [Putnam [Stamford Mot thé hién cia
schema CSDL
r Céac mo hinh dir liéu

~ (Data Models)

2 M6 hinh dir liéu: tap hop cac khai niém diing dé mé ta
va thao tac di liéu, cac moi quan hé gitra di liéu, va
rang buéc trén d liéu trong mét t6 chirc

2 Co nhieu mé hinh d¥ lieu (DL), dwoe chia lam 3 loai:

» M6 hinh DL dya trén déi tweng (object-based data models):
= Ms hinh thuc thé - quan hé
= M8 hinh huéng déi twong
» M@ hinh DL dya trén mau tin (record-based data models):
= Mé hinh DL mang
= M6 hinh DL phan cip
= Mé hinh DL quan hé
~ M6 hinh DL vat ly (physical data models)
= Mé hinh Unifying
= Mé hinh Frame Memory

r M6 Hinh DI Liéu Phén Cép

~ (Hierachical Data Models)

0 La mét mé hinh dac biét cua mé hinh mang

branch-name | assets | branch-city | branch

« Lwoc dd dw lisu

‘ rLfa'!mr!yr—mnm‘|cu:.‘umt'r-s:rm | custemer-city | customer

account-number | balance

[100000000] Brooklyn 150000000

Mét thé hién
cla CSDL —»

Fleming | Bayridge |Brooklyn

o
Flatbush |[Brooklyn

[a522 [ 750 | [A-561 [o9sa] [as33 [ eon | [ad0e [27 | [ae22 [ 107




M6 hinh quan hé

~ Chi tiét trong
~ = chuong 2 (Relational Data Models) ~ So Sanh OLTP va OLAP/DS
0 M6 hinh quan hé gdm nhidu quan hé (relation), hay
béang (table) OLTP OLAP/DS
1 M&i quan hé |4 mét tap hop cac bé (tuple), hay mau WEREDENTE (SBLIPESNdlI?p VIR, R [ 0 | Ry S e
tin (record). = -
: = ) 2 L 2 Yy Chtre nang | Cong viéc hang ngay Ho tre' quyét dinh
3 Moi mau tin the hién trén mét déng (row) gém nhiéu (Decision Support)
gia tri the hién trén nhieu cét (column) hay con goi la Tké CSDL | Huéng ting dung Huréng chil d&
thuéc tinh (attribute). : =
- ( ) D lieu Hién tai, cap nhat, chi tiet, Lich str, tong hop, tich
0 Vidu: hop da chiéu, ...
Luoc dd quan hé: mmf::ﬁmm b“_:]:),w Céng viéc | Céc giao dich nhé, don gian | Cac truy van rat phirc tap
A215 700
account(account-number, balance) Ao w0 Kich c& 100 MB - GB 100GB-TB
L e a0 — = Pr——— N e ———
Mét thé hién .‘ui; ;J;) gléenuhcgf};an Hiéu suat clia GD i—:llieyuvl.;url‘at, dap (rng cla
cﬂa quan hé N A222 700
(b) The account table
~
~ Vi du Mé hinh quan hé ~ Cac vai tro trong moi trweong CSDL

0 Lwoc @b CSDL:
» account(account-number, balance)

» customer(customer-id, customer-name, customer-street,
customer-city)

» depositor(account-number, customer-id)

U Nha quan tri di¥ lieu (DA) va nha quan tri
CSDL (DBAs)

0 Nguei thiét ké CSDL (DB designers)
O Nguwai 1ap trinh thng dung (application

AT | customer-id | customer-name cusfomer-street customer-city
S0 = 102 83 7465 | Johnson 12 Alma St Talo Al deve|opers)
A5 E00 019-28-3746 |  Smith 4 North St Rye
= p 677-89-9011 Haye: 3 Main St. Harrison 3. " X .
pel 2736091 | Tumer | 123 PutnamAve. | Stamford L Nguoi dung cudi (end-users):
Az01 e | AU L Eacson L £ . n -
A217 R T e it ~ Nguéi str dung so cap (Naive users) — khdng biét
A2 - . o 72 North St. Rye Y H TCSDL . % . h,, h,( b_\, , h
) Theacoounial] | 01008736 | Aoty | [ cuslonertable e R
677-89-5011 A102 kich hoat mét chwong trinh (rng dung
182-73-6091 A-305
321-12-3123 A-217 - 2. a i s - isti —
e st MGt thé hién clia ~ Nguoi sui dur}g trxlanh'tha? (§oph!stl§atgg u’sers)j
019-28-3746 A201 CSDL quen thudc véi cau tric div liéu va cac tién ich cua
(c) The depositor table HQTCSDL.
~
~ OLTP & OLAPI/IDS

0 Cac CSDL hién nay dwoc str dung trong hai
nglk canh chinh:

» OLTP (OnLine Transaction Processing): xt Iy giao
dich truc t'uyén, ho tro cac hoat ddng thudng nhat
clia hé thong

» VD: Hé thdng tinh tién tai cac quay trong siéu thi

~ OLAP/DS (OnLine Analytical Processing/Decision
Support): xt}'ly phan tich trwc tuyén, ho tro hoat
déng ra quyét dinh cla ban lanh dao

» VD: Hé thdng hé tro quyét dinh trong van dé& nhap hang
cho siéu thi

Hé Quéin Trj Co S& Dir Liéu




O Luu trdy, truy xudt va cap nhat di liéu
> Ngén ngir dinh nghfa, thao tac va truy van d liéu
O Kha nang truy cap di liéu co quan ly voi cac tinh nang:
» Antoan (Security): ngan chan nguéi dung khéng dugc phép
~  Toan ven (Integrity): duy tri tinh nhat quan clia di liéu
Phurong tién bao dam rang budc trén dir liéu (data constraints)
Ho tro co ché quan ly giae dich (transaction management)
~ Canh tranh (concurrency): cho phép nhiéu truy cép ciing luc.

»  Quan Iy phuc hi (recovery management): cho phép phuc héi
hé thong sau s cé

O Quan ly danh myc hé thng (system catalog) hay can goi tw
dién dir liéu (data dictionary) hay meta-data

0 Céc tién ich khac nhu xudt khdu, nhap khau dir liéu tir
HQTCSDL nay sang HQTCSDL khac,...

£ Cac chirc niang cua HQTCSDL r Ng6n ngir truy van SQL
~ (DBMS Functions) ~ (Structured Query Language)
Mot HQTCSDL thuong cung cép cho nguréi diing cac chirc nang

0 SQL la ngén ngtr phi thu tuc dwoe stk dung
réng rai nhat
» Vi du: Tim tén cla khach hang véi customer-id
192-83-7465
select customer.customer-name
from customer
where customer.customer-id = ‘192-83-7465’

0 Ngdn nglr SQL thao tac trén mét tap hop cac
mau tin, thay vl trén tirng mau tin mét nhw cac
ngén ngr thu tuc.

y Ngon ngir dinh nghia dir liéu

~ (Data Definition Language — DDL)

0 La ngén ng cho phép khai bao tén dbi tuong, cau
truc cua doi teng va cac quan hé gitra cac doi tweng
(dinh nghta lvoc d quan hé)

~ Vidy: CREATE TABLE account (
account-number char(10),
balance integer )

0 Két qua sau khi thuwe thi cac cau 1énh DDL la mét tap
cac bang (table) dugc Iwu trir trong mét tl dién dir
liéu (data dictionary)

0 Tir dién dir liéu bao gbm metadata:

» Lwoc dd CSDL
~ Tén clia ngudi dung ¢6 quyén st dung CSDL

~ Cac muc diF liéu ma méi ngudi dung cé thé truy cap va kiéu
truy ¢ép (cho phép thém, cap nhat, xéa hay chi doc).

r Ngén ngir truy van SQL
~ (Structured Query Language)

0 Nhirng chwong trinh ¢ng dung truy xuat CSDL thong
qua viéc st dung:
~ Mét ngén nglr mé réng cho phép nhing SQL
= Foxpro for Dos, Visual Foxpro,...
~ Mét giao dién chuong trinh irng dung nhuw ODBC (Open DB

Connectivity) hay JDBC (Java DB Connectivity), dé giri cac
cau héi SQL dén CSDL

Chueong trinh - - — CSDL
rng dung ODBC database-driver Oracle
(VB.NET)

data
ADO (ActiveX |

Data Object) | Source

CSDL
SQL Server

v

Ngén ngir thao tac dir liéu
~  (Data Manipulation Language — DML)

0 La ngén nglr dung cho viéc truy xuét va thao tac di
liéu da dugrc t6 chire theo mét md hinh di liéu thich
hop (DML cling duoc xem nhu la ngdn nglr hoi —
query language)

m Thwc‘rng bao gdm cac thao tac: Thém di liéu (insert),
cép nhét di¥ lieu (update), xéa (delete) di¥ liéu, truy
XUat (retrieve) di¥ liéu trong CSDL.

0 Cac kidu ngdn ngr:

~ Kiéu thd tue: ngudi str dung chi ra d@r liéu gi dugc yéu ciu
va lam thé nao dé thu dugc dir liéu do. (Ngon ngilr Pascal,
C..)

~ Kiéu phi tha tuc (Cén goi la ngén nglr khai bao): ngudi stk
dung chira di¥ liéu gi dwoc y&u ciu va khéng chira lam thé
nao dé thu duoc dir liéu dé. (Ngén ngi Prolog, SQL,...)

” A X >
I Cac thanh phan cua HQTCSDL
~ (DBMS Components)
Programmers Users DBA
e ][ o E
DBMS
DML ‘ ‘ Query | ‘ DDL. ‘
preprocessor processor compiler
Program } ‘ Database ‘ Dictionary ‘
object code manager manager

methods manager

=]

System
buffers
Database

‘ Access } ‘ File

system catalog




Céac thanh phén cia DB Manager

~
~ . E [ = ~ File-Server
0 Mot may chi tap tin dwgc ndi
iy ‘ naoriaton Q%TF%SE)DL Workstation 2 tgich}t O may tram qua mét
y 0 CSDL s& nam trén may chu
e E - 1 nay.
| - 1 Cac HQTCSDL va cac tng
/ = e o~ dung chay trén cac may
ransaction £ W /- Y TR, : 5
‘ "moraget [ ‘ Sl Workstation 1 LAN "’/:Narkstauon 3 tram.
N/ 0 Khuyét diém:
e ‘ mar ‘ s Requests for data Files returned . n:\g;lg.udng dén giao thong
=) S > ng n&asy Dtll:am déu phai cai
Access ‘ File ~ Kha néng quan Iy canh
bl neegey : e tranh, phuc héi va toan ven
Svstem N | File-server phte tap hon.
mict 2 | © Pearson Education Limited 1995, 2005
Database
system catalog
” ‘/ ” ~
. - S . - . .
~ Kién truc cho HQTCSDL da ngwei dung ~ Kién truc Client-Server hai tang

O X ly tir xa (teleprocessing)
2 Kién trac File-server

2 Kién trac Client-server 2 tang
2 Kién trac Client-server 3 tang

Client 3

1
Requests for data 1 Selected data returned
HQTCSDL =
& CsDL . Database

Server
(with DBMS)

© Pearson Education Limited 1995, 2005

0 Client (tang 1) chay chwong
trinh &rng dung.
0 Server (tAng 2) lvu CSDL
va chay HQTCSDL.
a Uu diém:
» Kha ning truy cap dén CSDL
duge mé réng hon
~ Tang hiéu qua hoat déng
~ C6 thé giam chi phi phan
cling
~ Giam chi phi truyén théng
~ Tinh nhat quan dugc dam bao

Xip ly tie xa
~ (Teleprocessing)
O Kién tric truyén thong

0 Mét may mainframe két néi voi nhiéu may déu cudi
(terminal)

0 Toan bd tai déu thwc hién trén mainframe

O Xu hwéng hién nay 1a downsizing (thay thé mainframe
bang PC)

~  Kién tric Client-Server hai ting (tt.)

First Tier
Client

Second Tier L

Dalabase server

Nhiém vu:

- Giao dién ngudi dung

- Céac xtr ly chire ndng va DL
Nhiém vu:

- Kiém tra tinh hop 1& DL
- Truy cap CSDL

0 Phia Client ndy sinh 2 khé khan
khi CTUD tré nén I&n:

€ Pearson Education Limited 1995, 2005

~ Doi héi nhidu tai nguyén hon trén
may client dé co6 thé chay CTUD
mét cach hiéu qua (Fat client)

» Daoi héi thém nhidu céng viée quan
tri & phia client.




~ Kién triic Client-Server ba ting
U Vao khoang nam 1995, kién truc 3 tAng ra
doi, méi tang co6 thé chay trén cac nén khac
nhau.
U Uu diém:
» Client ‘nhé’, khéng can phan clrng dét tién.
»~ Viéc bao tri ttng dung dién ra tap trung.

~ Dé thay dbi hoac thay thé mot tang ma khang lam
anh hudng dén cac tang khac

» D& dang can bang tai

» Anh xa kha tw nhién vao méi truéng web

~ Wu diém clia HQTCSDL (2)

2 Tiét kiém chi phi

1 C6 thé hai hoa cac yéu cdu mau thuan

1 Cai tién kha nang truy cap va kha nang dap
ng di liéu

- Tang hiéu suat lam viéc cua cac lap trinh
vién, tir d6 giam thei gian phat trién (rng dung

1 Cai tién c6ng tac bao tri théng qua su déc lap
dw liéu.

0 Tao kha nang truy cap di liéu canh tranh

1 Cai tién dich vu sao luu va phuc hdi

~ Kién tric Client-Server ba ting (tt.)

~ Nhwoc diém clia HQTCSDL

0 Céc HQTCSDL tht thi kha phrc tap

0 Cac HQTCSDL tét ¢6 kich ¢ rat Ién, chiém nhiéu
dung lvong nho.

0 Gia ca cla cac HQTCSDL rét khac nhau tily theo moi
truedng va chire nang.

0 Chi phi thém cho phan cling

2 Chi phi @& chuyén déi sang HTCSDL méi

0 HQTCSDL duoc vié:( tdng quat cho moi rng dung nén
toc dé thue thi ¢d thé cham.

2 L6i cia mot bo phan HQTCSDL sé& anh hwéng dén
nhiéu ngudi dung va nhieéu trng dung hon.

First Tier Nh\ém vu:
Client . .
- Giao dién nguoi dung
Second Tier i i Nhiém vu:
Application = T e
Server : Xu ly chire nang
L - X0 ly dir liéu
Thrater 0 3 """"""" e
Database = . i R
Server : - Kiém tra tinh hop 1é DL
'y - Truy cap CSDL
:',‘}_L f:}
 Pearson Education Limited 1995, 2005
= >
~ Wu diém ctiia HQTCSDL (1)

0 Quan ly dwoc di liéu du thira

_Dam bao tinh nhat quan d liéu

1 Tao kha nang chia sé di liéu nhiéu hon
1 Cai tién tinh toan ven cho di liéu

2 Cai tién tinh an toan cho di liéu

1 C6 thé @t ra cac chuan vé dinh dang dr liéu,
veé thu tuc cap nhat, qui tac truy cap,...




