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5.1. Binh nghia va thuat ngtr

» D liéu (data): sy biéu dién cia cacdoi tuong va s kién
dugc ghi nhin vaduoc luu tri trén cac plrong tién cia may,
tinh.

Dit liéu c6 du tric: $, ngay, chdi ky tu, ...
Dit liéu khdng co6 &u trdc: hinhanh, am thanhdoan phim, ...

Céac doi tuong biéu dién dit liéu cé thé
duoc tim thay ¢ dau ?
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Ca s du lieu

<« Co s6 dir lIiéu (databasg tap hop c6 6
chic cac dr liéu co lien quan lan ly véi nhau.

» CO 1o chic (organized: user & dang lru tri,
thao tac va truy xat dit liéu.

» CO lien quan ldn ly (logically related: di liéu
MmO & mot lanh wrc ma nhdm user quan tam ye
duoc dunc dé tra 1oi cac cau hoi lién quar dén
lanh wrc nay. e Oracle: 33%

market with S2.3BN
in sales

e Microsoft: 19%
market with S1.3BN
in sales

From 2004

e IBM: 35% market
with S2.5BN in
sales
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Cactrng dung quan Iy dix liéu dau tién

 Hé thong dat vé may bay Airline Reservation Systejns

— single passenger reservations; Information abagftt and airports;

Information about ticket prices and tickets resioias.

 Hé thong haat dong ngan hangRanking Systems
— accounts, customers, loans, mortgages, balances$agures are nc

tolerable. Concurrent access must be provided

« Ho so cdng ty (Corporate Records

— sales, accounts, bill of materials records, emm@md their

dependents
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Cacung dung guan ly dix liéu hién nay

e Client — Server architecture
— DBMS serves as a server and client queries are sent to servers

— Where to locate servers

 Multimedia Application
o Multidatabase Applications
« Data Warehouses

* It's everywhere now !!!
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Thong tin

< Thong tin(information) la dit liéu da duoc xir ly dé lam ting
s hiéu biét caa user.
» Dit liéu trong ndr canh.

» Dit liéu duoc tong hop / xit ly.
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Mau dit liéu vi du

D ligu i , Théng tin: dz liéu
50010273 Nguyén Trung Tién MTOO 20 dwoc tong hpp /
50100298 Lé Viét Hung MTO1 19 Xur Iy
59900012 Tran Hung Viét MT99 21
50200542 Ho6 Xuan Hwong MT02 18
50000075 Bui Birc Duy MTOO0 20
Thong tin: d& liéu trong ngdr canh
M4 sinh vién Ho va tén sinh vién Lép  Tudi
50010273 Nguyén Trung Tién MTO0 20
50100298 Lé Viét Hung MTO1 19
59900012 Tran Hung Viét MT99 21
50200542 H6 Xuan Huwong MT02 18
50000075 Bui Birc Duy MTOO0 20
P
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Sieu dr liéu

« Sléu dr liéu (metadata
» 1a dir liéu dungdé mé t céc tinh cht / dic tinh dia dx liéu
khac (i lieu vé dit lieu).

» Cacdic tinh: dinh ngha dt liéu, cu trac dr liéu, qui tc /
rang buc.

Siéu dr lieu cho Sinh_vién

Data |Item Val ue
Nane Type Lengt h Mn Max Description
MaSV Char act er 8 Ma sinh vien
Hot en Char act er 30 Ho ten sinh vien
Lop Char act er 3 Lop
Tuoi  Number 2 17 25 Tuoi
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Heé thong xu Iy tap tin

% Hé thong xix Iy tap tin (file processing system
» | tap hop cac clwrong trinh dungié luu trit, thao tac va truy xit
cac &p tin dir liéu co kich throc 1on.

» Cac fip tin dir liéu duoc luu trir trong cac tlr muc (folder).
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Thanh ptan caa ke thong xir ly tap tin
% CAc thanh pin caa ke thong xi Iy tap tin

» Phan cng: cac may tinh.
» Phan mém:
Hé diéu hanh
Cac tén ich
Cac p tin
Cac chuong trinh quan ly tap tin
Cac chrong trinhurng dung tao cac bao caaitcac dr liéu dugc luu
trir trong cac 4p tin.
» Con ngroi: nguol qguan ly, chuyén gia, ngoi lap trinh, ngroi
s dung cwi cung.

» Cac thi tuc: cac Enh va cac quﬁc chi phoi viéc thiét ké va gr
dung cac thanh pin cia pHin mém.

» Dir liéu: tap hop cac & kién.
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Quan ly dit liéu caa he thong @p tin

« Quan ly dir liéu caa ke thong @p tin
» Ngon ndr lap trinh: 3GL (third-Generation Language
Lam gi? Lam nkr thé nao?
Cac ngon ng:
» COBOL (COmmon Business-Oriented Langupge

» BASIC (Beginner’s All-purpose Symbolic Instruction Cdde
» FORTRAN (FORmul: TRANSslatiol)

» Cac chrong trinh xxr ly tap tin
> Tao cau trac #p tin.
> Thém dr liéu vao fip tin.
» X0a dr liéu caa @p tin
> Stra dir liéu caa @p tin.
> Liet ké dr liéu caa @p tin.
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Nhuoc diem hé thong xi Iy thong tin

» Phy thuoc dir liéu — chrong trinh(Program-Data Dependenge
Chuong trinhang dung cin duy tri siéu @ liéu (phan moé &) cua cac ép tin ma
chidng & dung.

» Du thira dix liéu / Trung Bp dit liéu (Data RedundanciDuplication of Datg
Céc ¢ thong / chrong trinh khac nhau c6 caaib di liéu riéng bét cua cling dk liéu.

» Han ché viéc dung chung @ liéu
Moi thg dung cé cac tap tin riénc biét, it sir dung chunc dit liéu véi cac ang dung
khac.

» Thoi gian phéat trén 1au
Ngudi 14p trinh phii thiét ké cac ding @p tin dix liéu riéng va vét cach truy xdt tap
tin cho ndi tng dung Moi.

» Chi phi ko tri chrong trinh cao

Céac nhrgc diém néu trén 1am cho ¥t bao tri chrong trinh gip nhiéu kho khin,
thuong chém khaing 80% ngan sach phatdn HTTT (Information Syste)n
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Phu thudc air li¢u

2 M6i nguoi 1ap trinh phii duy tri dit liéu riéng bét.

’0

Moi chuong trinhtng dung phai cé ma Enh cho siéu @ liéu caa

*%

moi tap tin.

0‘0

Mdi chuong trinhttng dung phii c6 cac chrong trinh con X Iy dé

doc, thén, sira va xoe dir liéu.

0.0

Khéng c6 cactiéu khién chung va phi hop.

0.0

Céac ding thrc tap tin khdng cé cuing chim.
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Du thua dx liéu

2 Ton vung nio dé luu trix dit liéu du thua.
+ Gay ra cac &n dé kho vé bao tri dit liéu.
<+ Van dé chinh:
» Viéc cap nhat dit liéu caa mot tap tin cé the dan dén cac mau
thuan di liéu.
» Vi pham tinh toan en dix li éu.
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Minh hoa du thua dix liéu

Duplicate Data

Orders Department Accounting Departmegnt Fayroll Department

Prm@ @ @ @ @m B Program A | | Program B

| Order Filling
System

Invaicing Hayroll
System

Customer Inventory
Mastar Master
File File

Inventory Customer
Pricing Master
File File

Employeae

Master
File

gf
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CAach tép cin co so dit liéu

«Kho dir liéu trung tam clra cac dr liéu dung
chung.

+ Dt lieu dugc quan Iy bai mot don vi diéu khién
(controlling agent.

2 Dit liéu dugc lueu trix thec mot dang thirc chuan va
thich hpp.

2 Can phai cO mot hé quan tri co s dit liéu.
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Uu diém cach tép cin co so dix liéu

» Doc lap dxr lieu — chrong trinh (@data - program
Independenqge

DBMS g:h’ra Siéu di Ijéu (metadatd, do d6 cacung diung

KhOong é@n quan tamien cac éing thirc caa dr liu.

DBMS quan ly cac truy \an va d@p nhat di li¢u, dod6 ung

dung khoénc can xur ly viéc truy xuat dix liéu.

» Giam t6i thiéu sr du thira dit liéu (data redundancy

» Nang cao tinh ndt quan @lata consistendy/ toan wn
dir liéu (data integrity).
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Uu diém cach tép cin co so dix liéu

» Nang cao wc dung chung d liéu (data sharing.
Nhitng ngrol sir dung khac nhau co rimg céai nhin khac
nhau \é dtr li Eu.

» Tang hiéu suit phat trén tng dung.

» Tuan thi cac tiéu chan.

Tat ca cac truy xuat dir liéu déu duoc thuc hién thec cling
mot cach.

» Nang cao cht luong aia di liéu.

Céac rang béc (constrain), cac qui fic hop 1é caa dr liéu
(data validation rule.
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Uu diém cach tép cin co so dix liéu

» Nang cao tinh truy xit va tinhdapung aia d liéu.
Sir dung ngdn ng truy van di liéu chuan (SQL - Structured
Query Language

» Giam chi phi &o tri cheong trinh.

» Bao mat (security).

» Chéy luu (backuy) va phuc hoi (recover).

» Diéu khién twong tranh €oncurrency control
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Chi phi va ti ro cua cach t&p can DB

» Chi phi bandau
Chi phi caidat va guan ly
Chi phi chugn doi (conversion co3t
» Chi phivan hant
Can nhan vién ngi c6 chuyén mén.
Can phai chép kru va phuc hoi.

» MAu thiin vé mit té chac

Rat kho thaydoi cac théi quen @.
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5.2. Cac lal co so dix liéu

CSDL ca nhan

» personal database

» CSDL riéng.
CSDL nhom lam véc

» workgroup database

» Mang auc bo (it hon 25 ngroi sir dung)
CSDL phong bar

» department database

» Mang auc bo (tir 25 dén 100 ngroi st dung)
CSDL xi nghép

» enterprise database

» Mang din rong (hang tim haic hang ngan ngpi sir dung)

/
000

/
000

/
000

L)

*
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Cac lal co sd dix liéu

Typical Number
Type of Database of Users Typical Architecture Typical Size of Database
Personal 1 Desktop/laptop computer, ~ Megabytes
PDA
Workgroup 5-25 Client/server (two-tier) Megabytes-gigabytes
Department 25-100 Client/server (three-tier) Gigabytes
Enterprise >100 Client/server (distributed  Gigabytes~terabytes
or parallel server)
Internet >1000 Web server and application  Megabytes-gigabytes
Servers
.‘%‘ Khoa KH & KT May Tinh, PAI HQC BACH KHOA TP.HCM Nhap moén Pién Toan - Ch wong 5 Slide 25




5.3. H& quan tri co s dir liéu

<+ H¢ quan tn CSDL
» DBMS —DataBase Management System
» Hé quan tri CSDLIa tap hop cac clrong trinh dungde quan
ly cau tric va dr liéu caa CSDL vadieu khién truy xuat dix
liéu trong CSDL.
» Chc phé[,ngu’(‘yi Sir dung dinh ngha, tao 1ap va bao tri CSDL
va cung ap cac truy xat dir liéu.

e DB2 (IBM), SQL Server (MS), Oracle, Sybase

e MySQL, PostgreSQl, ...
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HE quan tri co so dix li¢u

Sales
Drepartment
-
N,

~—
]

~ Accounting Dat_aba_se < - DBMS | Customers

Department Applications Employees

iy Products
Orrders
\“-‘.‘_‘_\_\_-\;"I_._._'_._,j
Personnel
Departmeant

\ 4
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Cac chirc nang aia DBMS

» Luu trix, truy xuat va cap nhat dit liéu
Ngon ngr dinh nghia dr liéu (DDL - Data Definition Languag)e
Ngon ngr thao tac @ liéu (DML - Data Manipulation Language
» Quan ly giao tac {ransaction managemeint
» biéu khién twong tranh ¢oncurrency control
» Chér luu va phuc hoi dit liéu.
» Bao mat dur li€u
Ngon ngr diéu khién dit liéu (DCL - Data Control Languag)e
» Ho tro truyén thong dk liéu.
» Duy tri tinh toan ¥n / nhat quan dk liéu.
» Cung @p cac tén ich.
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5.4. G so dir liéu quan 8

Quan &/ Khéa/ Thrc thé
M® hinh lién It thuc thé
Luoc do co sb dit liéu
Ngon ndr truy van

Rang buc toan ¥n

Co sé dit liéu quan &
(relational databasgbao
gom céac lang (quan k)
biéu dién cac thrc thé va
cac khoa chinh / khda ngo
biéu dién cac moi lién két.

¢

Qua trinh thet ké CSDL ¢om 3 hrdc:
»Phan tich yéuau (Requirements
Analysig: Kham pha nbing thong tin én
phai duoc leu trit, 1am thé nao céc théng
tin duoc lueu trir £ dugc 9r dung, vv
> Thiét ké khai niém (Conceptual
Database Desic) M0 ta cap cao @a dt
liéu duoc luu trie (M6 hinh lién Kt thuc
thé - ER mode)
> Thiét ké co o dit liéu mac logic
(Logical Database DesigrDich ER
modelthanh nét lwoc d6 co s dit liéu
guan & (mo ta cac kang)
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Vi du

v’ P6i véi cac dén vién vadao dién, hru tén da ho, dia cH, va
sinh nkat

v’ Poi vGi cac dén vién, Lru trir mdt birc anh

v Doi véi cac [ phim, kru trir tén, im sin xuat va kieu
(phim hai, phim kinh d vv)

v/ C6 the xacdinh dao dién va dén vién trong ndi bo phim.

v Yéu ciu moi bd phim c6 nét dao dign.

v/ C6 kha ning leu trir lwong aia nam dén vién choing o
phim

i
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Vi du (tt)

« Mot dién vién c6 th nhan dugc giai thuéng
— luu trir théng tin ¥ nhitng ngroi da nkan duoc giai thuong
va ) phimduoc trao gai, cung \oi tén aia cac gii thuéng
trong ram.

e Luu tri tén va 8 dién thai caa © chiac da trao gai
thudng.
— Hai t chirc khac nhau co6 thcho nmét giai thuong c6 cung
téen.
— M6t to chirc duy nhat khéngdua ra nhéu hon mot giai
thudng Wi mot tén @ thé trong mdi nam.

i
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Quan 1§

« Quan ¢ (relation) la mot bang d ligu hai chéu bao gm nhieu
hang (nau tin) va nheu oot (thudc tinh hac vung tin).
> M&i hang la duy nht: khong tte c6 hai hang c6 cung cac gi fr
¢ tat ca vung tin.
» Thir ty cia cac hang la khong quanhg.
» Thir tu cia cac 6t la khdng quan tng.
» Khong phii moi bang déu la quan k.

Snum Name City
S1 Nguy én Trung Ti én SF
S2 Tran Thi Yén LA
S3 Nguy én Van An SF

¢
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Khda

« Khoa(key)

» Khéa quan i 1a mdt tap nho nhat cac théc tinh dingdé xac dinh

duy nhit mot hang.
» Mot khoa ch co mot thuoc tinhduoc goi la khdadon (simple key.

» Mot khda co6 nhdu thwe tinh duoc goi 1A khoa phic hop
(composite key

» Khoa throng duoc st dung lamchi muc (indeX) caa bang di liéu dé

lam ting t6¢c d6 xir Iy cau truy \an.

¢
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Price__History

Product_ID

Khoa don

PRODUCT

Flight_Number

Khoa ph wc hop

¢

Effective__Date

FLIGHT

Number_of_Passengers

Thuéc tinh khdong khoa
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» Mot quan 18 phai co it nhat mot khoa va co th cé nhiéu
khoa.

» Cac thuc tinh thibc mot khoaduoc goi la thuoc tinh khoa
(prime attributd, cac théc tinh con 4i trong lrgc do6 quan
hé duoc gol la cac thugc tinh khong khoa(nonprime
attribute).

» Cac thubc tinh khoadugc gach drdi.

» Cac thuwc tinh khéa khénguoc cé gia ti rong (hull value).

¢
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Cac lal khoa

» Tat ca cac khoa aa mot quan & duoc goi 1a khoa dr tuyen
(candidate key

» Mot trong céac khéa d tuyén dugc chon lam khéa tiéu ki,
khoa nayduoc goi la khoa chini(primary key).

» Mot quar hé chi cd mot khoe chint va cé thé cé nhiéu khoe
du tuyen.

» Trong bt quan i, mot haic nhieu thupe tinh dugc goi la
khoa ngai (foreign keYy néu chang la khoa chinhua not
guan ¢ khac.

¢

BK ] . , .
’. Khoa KH & KT May Tinh, PAI HQC BACH KHOA TP.HCM Nhap mén Dién Toan - Ch wong 5 Slide 36



Thuc thé

2 Thé hién thuc thé (entity instanc

» Thé hién thuc the 1a nguoi, vi tri, doi tuong, sr kién, khai
niém (thuong trong ttng Vo1 mot hang @a kang).

» Thuc thé nén la
do6i twong c6 nhéu the hién trong CSDL.
d6i twong cé nhiéu thuoce tinh.
d6i twong cin dugc mé hinh héa.
» Thuc thé khéng nén l1a
nguol st dung aia € CSDL.
két xuat caa he CSDL (vi du ban bao c4o).

» Pic diém caa thyc thé 1a tinh phan bét (distinctnesk c6 the
phan bét gitra thec thé nay Wi thuc thé khéc.

¢
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Kiéu va thuc tinh thrc thé

2 Kiéu thyc thé (entity typg

» Kiéu thuc thé 1a tap hop céc thrc thé thudc cung ndt loai
(thuong trong tng voi mot bang).
» Pugc biéu dién bang hinh chi nht.

« Thudc tinh (attribute)

» Thuwic tinh 1A mdt dic tinh / tinh clat caa mdt kiéu thuc thé
(thuong trong tng v6i Mot vung tin trong ndt bang).
» Dugc biéu dién biang hinh hiu dxc.

¢
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Cac lal thuoc tinh

» T
» T

NUOC tin

NUdC tin

% Cac lai thuoc tinh

h kit bude va the tinh thy chon.

ndon va thwc tinh phirc hop.

» Thudc tinh don tr1 va thudc tinh da tri.
» Thudc tinh chira va thuc tinh din xuat.

» Thudc tinh khoa va théc tinh khdng khoa.

¢
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Phan lai thudc tinh

» Thwec tinh don

(simple attributée @
la thuwc tinh

knong h phan ra
thanh nhéu thwc
tinh khac.

Other_Attributes

Thudc tinh

» Thuic tinh phirc e don
hop  (composite

attribute) la thuoc Adidross Thudc tinh
tinh b phan ra phurc hgp

thanh nhéu thwc
tinh khac.

Street_Address

Postal_Code
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Phan lai thudc tinh

» Thwc tinh don tri (single-valued attributela thuc tinh ch
chira not gia tri.

» Thwc tinh da tri (multivalued attribute la thuoc tinh chra
nhiéu gia ti khac nhau théic mot mién tri, dugc biéu dién
bang hinh biu duc nétdoi.

» Thuwc tinh chra (stored attributé la thuoc tinh ma gia tr cua
n6 khdngduogc suy din tir cac thc tinh khac.

» Thuic tinh din xuit (derived attribut® la thupc tinh ma gia tr
cia né dugc suy din tr cac thwc tinh khac,dugc biéu dién
bang hinh biu duc nétdizt.

¢

BK . n . .
’. Khoa KH & KT May Tinh, PAI HQC BACH KHOA TP.HCM Nhap mén Dién Toan - Ch wong 5 Slide 41



«——— Thuédc tinh don tri
Employee_Name

Employee_ID Address
[ Years_Employed | EMPLOYEE
Thuéc tinh d an xu at Thuéc tinh da tri

< Thudc tinh ch ra

¢
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M6 hinh lién ket thuc the

<+ M hinh lién Kt thuc thé (ER - entity-relationship modg|
» MO hinh lién It thuc thé 1& cach tép cin chinhdé mo hinh hoa
dit liéu y niém (conceptual data modeling
» M6 hinh ER |a cong @ giao tiép gitta ngroi thiét ké CSDL va
nguoi st dung cwi clng dé xay drng CSDL trong giaidoan
phan tich.
» MO hinh ER dugc dungdé xay drng md hinh @& liéu y niem
(conceptual data modehham biéu dién ciu tric va cac rang
budc caa CSDL.

% M hinh lién I€t thuc thé bao gpm
» Thuc thé, thuoc tinh, noi lién két gitta cac thrc thé

¢
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Lién két mot-nhiéu

v Mot bd phimduoc dao dign boi nhiéu nhat mot dao dién
v Mot dao dién c6 the hién thuc mot so luong phim fat ky

0.1 _ 0..n _
Director Directed Film
(rame) ™

| |
-

Director Directed Film
i
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Lién két nhiéu-nhieu

v Mot bd phimduoc chi dao boi mot s phodao dién
v Mot phédao dign co tre chi dao nhigu by phim

Co-director Film
(rame)”

p Co-director Directed Film
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Lién két mot-mot

v Mot bd phimduoc ch dao boi nhiéu nhat mot dao dién
v Mot dao dién co tre chi dao nhieu nhat mot bd phim

| .
Director 1 Film
N

g Director Directed Film
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Actor

é
¢

Film
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Director

Actor

¢

Produced

Film

BK :
’. Khoa KH & KT May Tinh, PAI HQC BACH KHOA TP.HCM

Nhé&p moén Bién Toan - Ch wong 5 Slide 48



bat tén cho quan &

phone
number

manager

Employee

\

e

¢

worker
Manages

address
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Luoc do co so dit liéu

% Luoc do co so dit li éu (database scher)a
» [& mot tap hop céac lrgc do quan 1.

» Trong ndt lugc d6 co so dit liéu, cac ténkoc do quan 1§ 1a
duy nht.

Emp (Empnum, Name, Sal, Tax, Mgrnum, Deptnum)

Dept (Deptnum, Name, Area, Mgrnum)

Supplier (Snum, Name, City)

Supply (Snum, Pnum, Deptnum, Quan)

¢
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SQL — Ngén né truy van ¢ du trdc

&
¢

SAP Applications Owver
Corporate Metwork
(ChentS Sarver)

e omimerce
Applications on
Web Servear

Database
Wishs Partal with

process . Reporting
administer Applications

WML Web Services
Applicatons

Source: http://systemsview.net/infosystems/dbms/dbms.html
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Ngon ngr SOQL

% Ngbn ng truy van co ciu tric (SQL -Structured Query Languajye
la mot ngdn ngr chuan dugc dungdé tao lap va truy \an cac © so
dir liéu quan .

% SQLIa mdot ngdbn ngr chuan cho cac B quan tri CSDL quan &
(RDBMS - RelationalDBMYS).

4

% Ngér ngix SQL la mot ngér nge twa tieng Ant (Englist-like languagy), sir
dung cac tr nhu select insert delete, updaterong ép lénh.
<« Ngobn ndr SQLIla mot ngdn ngr phi thu tuc (nonprocedural language
» Chi ra cac thong timi can thiét (wha).
» Khongcan phai chi ra cach tlre hién nhur thé nao (how) dé cé dugc cac
thong tin nay.
2 SQLxu ly cac éip hop mau tin (bang) hon 1a mdi 1an mot mau tin don lé.

¢
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Pac diém cia ngébn ng SQL

2+ Nhiéu loai nguoi c6 thé st dung SQL nguoi quan tri CSDL (DBA),

ngudi 1ap trinh ang dung, ngroi quan Iy, noudi st dung cwi cung
(end usey.
% SQLcung @p nhéu Iénh cho nhéu cong véc khac nhau:
» Truy van dit liéu.
» Thém vao, ép nhit va xoa ld cac hang ¢a lang.
» Tao lap, thaydoi va xoa ® cacdoi tuong CSDL.
» Diéu khién truy xuit co s dit liéu va caadbi tugng CSDL.
» Bao dam tinh nhit quan ¢a CSDL.
i
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M6t so kiéu dir liéu

% Kiéu chubi
» CHARN) — kiéu chidi ¢d chiéu dai ® dinh gom n ky tu (chicu
dai ©i da 2000 bytes).
» VARCHAR®) — kicu chibi c6 chieu dai thaydoi gom n ky tu
(chieu dai 6i da 4000 bytes).
» LONG- kiéu chubi co chiéu dai thaydoi, toi da 4GB (ch c6 not
cot tronc mot bang).
2 Kiéu 9
» NUMBER(p,q) — kiéu s cop ky so vaq so lé.
» INTEGERp) — kieu $5 nguyén c@ ky so.
% Kiéu ngay gb
» DATE— kiéu ngay go c6 chéu dai & dinh theo dng dd-mm-yy

¢
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Ngon ngr SOQL

« NgOn ndr dinh ngha dx liéu
» DDL - Data Definition Language
» C4c Enh dungdé dinh nghia CSDL: to lap (create, thay doi
(alter) va hay bo (drop) cacdoi tuong dr liéu, thiet lap cac rang
buoc.

+ NgOn ngr thao tac d liéu
» DML - Data Manipulatior Languag:
» C4c Bnh dungdé bao tri va truy \an CSDL: thém ipserd), sia
(updateg, x6a ([deletg dir liéu caa kang, truy \an (selec).

+ Ngon ngi dieu khien dit liéu
» DCL - Data Control Language
» C4c Bnh dungdé diéu khien CSDL: guin tri cAc qugn (grant,
revokg.

¢
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Ngon ngr dinh nghia dx liéu

+ Tao cau tric aia mot bang. + Huy bé mot bang.

CREATE TABLE <table name DROP TABLE<table nameg
(<column_definitior, ... [CASCADE CONSTRAINTS];
[<table constraint_definition)); DROP TABLECUSTOMER;

CREATE TABLE CUSTOMER

(CUST ID NUMBER(11,0) NOT NULL,
NAME  VARCHAR(25) NOT NULL,
ADDRESS VARCHAR(30),
CITY VARCHAR(20),

CONSTRAINT PK_CUSTOMER
PRIMARY KEY (CUST_ID)):

¢
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Ngon ndr thao tac @ liéu

+Ménhdé cua lenh SELECT
» SELECT iét ké cac &t (cac béu thic) cua két qua.
» FROM céc ting haic céc khung nhin ate d¥ ligu can thiet cho
truy van.
» WHERE diéu kién xt Iy cac hangié tao ra ket qua.
» GROUF BY: gonmr nhonr cac hang.
» HAVING: diéu kién xir Iy cac nhém.
» ORDER BYsap thir tu két qua.

SELECTCUST ID, NAME, ADDRESS . o
— Liét ké ma, tén vatia ch caa cac

FROM CUSTOMER mmm) khach hang thic thanh pi
WHERECITY = *HCM’; ‘HCM!

¢
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Vi du vé lénh SELECT

SELECT*
FROM Order;

SELECT OrderlD, OrderDate, CustomerlID
FROM Order;

SELECT DISTINCTOrderDatéAS “Date of Order”
FROM Order;

SELECTOrder_IDAS ldentifier, OrderDaté\S Date
FROM QOrder;

¢
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Vi du vé lénh SELECT

SELECTProductID, StandardPrice
FROM Product
WHERE StandardPrice < 275;

SELECTCustCustomerNam@éaS Name, CustomerAddress
FROM CustomerCust
WHERE CustomerName = ‘Home Furnishings’,

SELECTProductID, StandardPrice
FROM Product
WHERE StandardPricBETWEEN 100AND 200:

SELECTCustomerName, District, City
FROM Customer
WHERECity IN (‘Long An’, ‘Tien Giang’, ‘My Tho’);

¢
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Vi du vé lénh SELECT

SELECTProductDescription, ProductFinish, StandardPrice

FROM Product

WHERE (ProductDescription|IKE ‘%Desk’
OR ProductDescriptiohlKE ‘S%’)
AND StandardPrice > 300;

SELECTProductID, ProductFinish, StandardPrice

FROM Produc

WHERE ProductDescriptionS NULL; SELECT District, COUNT(District)
FROM Customer

WHERE District IN (‘Ql’, ‘Q2’, ‘Q3’, ‘Q9’)
GROUP BY District

HAVING COUNT(District) >= 10

ORDER BY District DESC;

SELECT COUNT(*)
FROM Order
WHERE OrderID = 1004

¢
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Thém dr liéu vao ndt bang

« CU phap thém @t hang: INSERT INTO Customer
VALUES (001, ‘Contemporary Casuals’,

INSERT INTO <table name
i £ col ‘1355 S. Himes Blvd.’, ‘Gainesville’, ‘FL,
[(<list of columng)] q 32601);

VALUES (<list of expressiorss); INSERT INTO Product (ProductID,

H ProductDescription, ProductFinish,
StandardPrice, ProductOnHand)

VALUES (1, ‘End Table’, ‘Cherry’, 175, 8);

»  Cl phap thém nkii hang: INSERT INTO CA_Customer
INSERT INTO <table name SELECT *

[(<list of columng)] ~FROM Customer
SELECTstatement LHERESLSS

¢
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Cap nhat dix liéu

Sir dung léenh UPDATE:

UPDATE <table name [<alias>]
SET<column® = {<expressior, <subquery}

[, <column2 = {<expressior, <subquery} ...]
[WHERE<row conditions];

UPDATE Product
SET UnitPrice =775
WHERE ProductID = 7;

¢
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X0a cac hang trong 6t bang

Str dung lenh DELETE:
DELETE[FROM] <table name
[WHERE <row conditions];

X6a mdt so hang da bing Customer
DELETE FROM Custome
WHERE State = ‘HI’;

X6a tat ca cac hang ta baing Customer
DELETE FROMCustomer;

¢
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Ng6n ngr diéu khién di liéu

Cho phép ngoi sir dung Tienva Truc | GRANT SELECT, INSERT
dugc phép xem va thémidliéu vao | oN CUSTOMER

bang Customer TO TIEN, TRUC:

Xo6a quyen thém di lieu vao kng |REVOKE INSERT
Customeicua Truc ON CUSTOMER
FROMTRUC;

¢
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Rang buc toan en

« Rang b@éc toan n (integrity constrain}
» Rang bc toan wn la mot qui tic ma #it ca cac dr liéu trong
CSDL phai théa man quiic nay.
% Rang béc mién tri (domain constraint
» Cac gia ti cho phep aga mot thuoc tinh.
% Toan \en thuc thé (entity integrity

» Thuoc tinh khoa chinh khong cé gid tong (null value).

¢
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Vi du vé rang bwc mién tri

Attribute Domain Name Description Domain
Customer_ID Customer_IDs Set of all possible customer IDs character: size 5
Customer_Name Customer_Names Set of all possible customer names character: size 25
Customer_Address Customer_Addresses Set of all possible customer addresses character: size 30
City Cities Set of all possible cities character. size 20
State States Set of all possible states character: size 2
Postal_Code Postal_Codes Set of all possible postal zip codes character: size 10
Order_ID Order_IDs Set of all possible order IDs character: size 5
Order_Date Order_Dates Set of all possible order dates date format mm/dd/yy
Product_ID Product_IDs Set of all possible product IDs character; size §
Product_Description Product_Descriptions Set of all possible product descriptions character size 25
Product_Finish Product_Finishes Set of all possible product finishes character: size 15
Standard_Price Unit_Prices Set of all possible unit prices monetary: 6 digits
Product_Line_ID Product_Line_IDs Set of all possible product line IDs integer: 3 digits
Ordered_Quantity Quantities Set of all possible ordered quantities integer: 3 digits

Pinh nghia mién tri cho céc thudc tinh
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Rang béc toan \en tham chéu

< Referential integrity constraint
» 1a mot qui tic ma #it ca cac gia ti cia khoa ngei (néu khac
null) chia mdt bang phai co6 trong cac gia ircaa khoa chinh
trong bing lién quan.

» Qui tac x0a cac hangidliéu

>Han ché (restrict): khéng cho phép x6a cac hang bén phia cha
(paren) néu ton tai cadc hang lién quan bén phia phhudc
(dependent

>Tang (cascad¥ tu dong x6a cac hang bén phiaypkthudc twong
ung voi cac hang bén phia cha.

»Gan null (set-to-nul): gannull cho khdéa ngei cua cac hang bén
phia phlu thudc trong ttng voi cac hang bén phia cha.

¢
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Vi du vé rang b@c toan en tham chéu

CUSTOMER

Customer_ID Customer_Mame Address City State Zip
1

ORDER

Order_ID Order_Date | Customer_ID Ral:]g blﬂ)C tO?n \e[] th‘am
chiéu duoc biéu dién bang
nhirng mii tén tr phia phu

ORDER LINE thudc dén phia chauttong
Ovrder_ID Froduct_ID Cluantity ﬁ’ﬂg
| PRODUCT
Product_ID Product_Description | Product_Finish | Standard_Price On_Hand
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Chuan héa dk liéu

% data normalization

» |& mdt qua trinh than nghich trng bedc dé thay tre tap hop cac quan
hé cho tréc thanh cac quanénhco cau truc don gian hon va chuwin
hon.

» nham dé cai tién mot thiét ké CSDL thda man cac rang béc toan en
vatranh dz liéu bi lap lai knGng ein thiét.

% Muc dich aia chuin hoa dt liéu

» Loai bo cac Hit thuong (@nomaly caa mdt quan & dé cé dugc cac
guan & co au trac ot hon, nhv hon.

» Quan k¥ cé aiu truc wt (well-structured relatiod
CO ar du thira di li éu 14 ti thiéu.
Cho phép ngoi su dunqthém vao, @p nhit va x6a & dir liéu ma
khong gay rag mau thun dir liéu.

¢
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Phu thuoc ham

« Functional Dependency

» ChoRla mot quan &, X vaY la hai tip thuwc tinh diaR.

» Chlng ta noi X xacdinh ham Y hoac “Y phu thuoc ham vao
X", ky hiéu la X - Y vaduogc gol la phu thusc hamneu voi
moi gia tri caa X trong R chi tuong tng V6i mot gia tri caa Y.

» Khoe cua mot quar hé xac dinh hamr cac thuoc tinh khong
khda dia quan & nay.

¢
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Cac lal phu thuoc ham

% Phu thuoc ham riéng phn
» partial functional dependency
» X - A duoc goi la phy thusc ham riéng phin néu ton tai Y O
Xdé choY - A.
% Phu thuoc hamday du
» full functiona dependenc
» X - Aduoc goi 1a phu thugc hamday di néu khdng on tai Y
[1 X déchoY - A.
<+ Pha thudc bac cau
» transitive dependency

» X = A duogc goi la phu thugc bac cau néu ton tai Y dé cho X
-VY,Y - A Y-/- XvaAOXY.
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Vi du vé& phu thuoc ham

Masv Hotén Malép | Ténlép Ménhoc | Diém
S1 Tién L1 MTO1 M1 9
S1 Tién L1 MTO1 M2 7
S1 Tién L1 MTO1 M3 8
S2 Truc L1 MTO1 M1 9
S2 Truc L1 MTO1 M2 8
S3 Hién L2 MTO02 M1 5

Khoa aia R: {M&sv, Ménlyc} Cac phu thuoc ham:

Masv - {H otén, Mabp}
Malop —» Ténlop
{Masv, Ménhoc} — Diém

{Masv, Mén toc} — Hoténla phu thuoc ham riéng phn
{Masv, Ménhoc} — Diém la phu thuoc hamday du
Masv — Ténlkp la phy thudc biac ciu
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Dang chuin 1

« Dbinh ngha
Quan & R & dang chuin 1 (LNF - First Normal Forn) néu
moi thuoc tinh @ia R déu chira cacgia tri nguyén & (atomic
valug), gia tii nay khong lamot danh sach cac gia trhoac cac
gia tri phizc hop (composite value
«» Cacthuoc tinh cua quar hé R
» Khong la thuc tinhda ti (multivalued attributé
» Khong la thuc tinh phrc hop (composite attributke
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Masv Hotén Mal &p Ténl &p DPiémthi
S1 Tién L1 MTO1 M1 9
S1 Tién L1 MTO1 M2 7
S1 Tién L1 MTO1 M3 8
S2 Trac L1 MTO1 M1 9
S2 Trac L1 MTO1 M2 8
S3 Hien L2 MTO02 M1 5

Quan & R khéngd dang chuin 1 vi thude tinh Piémthi
la thudc tinh phirc hop.
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Masv Hotén Mal &p Ténl &p Ménh oc DPiém
S1 Tién L1 MTO1 M1 9
S1 Tién L1 MTO1 M2 7
S1 Tién L1 MTO1 M3 8
S2 Trac L1 MTO1 M1 9
S2 Trac L1 MTO1 M2 8
S3 Hien L2 MTO02 M1 5

Quan & R & 1NF vi cac thuc tinh adia R khdng lathuoc tinhda
tri, khéng lathudc tinh phirc hop.
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CAac it thuong aia quan B & INF

» Thém vao
Khong tre thém thong tin ¢a sinh vién ndi c6 ma lasS4 tén la
Thanh thuoc 16p co ma lal1l neu sinh vién nay cha dang ky hoc
mon hpc nao @.

» Cap nhat
Sira tén @a sinh vién co tén Iien véi tén msi la Thanhss phai
Sira tat ca cac hang caa sink vién nay.

» X0a )
X6a thong tin sinh viérs3ding ky mén e M1 s8 lam mat théng
tin cia sinh vién nay.

» Nguyén nhan
Ton tai thudc tinh khéng khéa phthuoc ham riéng phn vao khoa.
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Dang chuin 2

e Quan i R & dang chuin 2 (2NF -Second Normal Forjn
néu R & dang chuin 1 va nmoi thudc tinh khdng khoaéu
phu thuoc hamday du vao mpi khéa aiaR.

R
Masv | Hotén |Malép | Ténlép | Mdnh oc | Diém

S1 Tién L1 MTO1 M1 9
S1 Tién L1 MTO1 M2 7
S1 Tién L1 MTO1 M3 8
S2 Trac L1 MTO1 M1 9
S2 Trac L1 MTO1 M2 8
S3 Hien L2 MTO02 M1 5

Khéa aia R
{Mas\, MOnhoc}

Cac ph thuoc ham:
Masv - {H otén, Mabp}

Malép —» Ténlop
{Masv, Monhpc} — biem

Lugc d6 quan & R khdngd 2NF vi thude tinh khdng khoddotén phu
thuoc ham riéng phn vao khéa Masy Ménhoc}.
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R

Rl

Masv Hotén Malé&p | Ténlép
S1 Tién L1 MTO1
S2 Truc L1 MTO1
S3 Hien L2 MTO02

Khéa cua R,: Masv

Luoc do quan & R, va R, déu & 2NF vi cacthuoc tinh khong

Masv | Ménhoc | Diém
S1 M1 9
S1 M2 I
S1 M3 8
S2 M1 9
S2 M2 8
S3 M1 5

khoadéu phu thuoc hamday du vao khoa.

¢

Khoa cua R,: {Masv, Monhoc}
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CA4c it thuong aia quan B & 2NF

» Thém vao

Khéng tre thém thong tin @a I6p L3 c6 tén 1aMT03 néu chra cé sinh
Vién nao lc lop nay.

» Cap nhat
Stra tén @a I6p c6 maLl véi tén moi A MT_1 s3 phai sta tat ca cac
hang @a lop nay.
» X0abo
X06a thong tin @a sinh vién c6 m&3s3 lam mat théng tin dia 16p L2.
» Nguyén nhan
Ton tai thudc tinh khéng khéahu thudc bac ciu vao khoa.
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Dang chuin 3

» Quan i R& dang chuin 3 (3NF- Third Normal Form néu R &
dang chuin 1 va moi thudc tinh khéng khoaéu khéngphu thuoc
bac ciu vao not khéa @iaR.

I:21

Masv Hotén Mal &p Ténlé&p
S1 Tién L1 MTO1
S2 Trac L1 MTO1
S3 Hien L2 MTO02

Malop —/ - Masv

Luoc d6 quan & R, khong & 3NF vi thudc tinh khéng khoa
Ténbp phu thuoc bac cau vao khoaMasv,
Masv —» Malép

Malop — Ténbp
Ténbp U { Masy, Malop}

7|
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Rll R12
Malép Ténlép Masv Hotén Mal ép
L1 MTO1 S1 Tién L1
L2 MTO2 S2 Trac L1
S3 Hien L2

Khoa cua R,;: Malép
Khoéa cua R,,: Masv

Luoc do quan ¢ Ry, va R,, déu & 3NF vi cac thic tinh khong

khoadéu khéngphu thuoc bac ciu vao khéa.
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Su phat trén cac & DB

2+ Hé thong tp tin (flat file): 1960 - 1980

2 Hé CSDL phan @ép (hierarchical); 1970 - 1990

<« Hé CSDL mang (hetworRk: 1970 - 1990

<« Heé CSDL quan k (relational): 1980 - nay

% Hé CSDL hrdng doi tuong (0bject-orientedt 1990 - nay

+ Hé CSDL d6i tuong - quan & (object-relationa): 1990 - nay
<« Kho dix liéu (data warehouse 1980 - nay

<« Web-enabledl 990 - nay
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