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NOi dung

e Cac cach tiép can doi vai thiet ke
ngon ngl cua CSDL quan hé
— Gidi thiéu mot sO0 ngdbn nglr va phan loai
»So0 sanh va danh gia

e MOt s6 ngon ngir dir' lieu mu'c cao
- QBE (Query By Example)
- SQL (Structured Query Language)

e KEt luan



CSDL vidu 1l

Student Takes Enrol
StudentID | Name Address StudentiD | Subject | | StudentlD | CourselD
1108 Robert Kew Code 3936 101
3936 Glen Bundoora 1108 2] 1108 113
8507 Norman | Bundoora 1108 23 8507 101
8452 Mary Balwyn 8507 23
8507 29
Subject
Course SubjectCode Name Faculty
CourselD | Name | Faculty 21 Systems CSCE
113 BCS CSCE 23 Database CSCE
101 MCS CSCE 29 CSCE
18 Algebra Maths 3




Subject

PK

SubjectCode
Name

Faculty

Student Take
PK |StudentID PK, FK |StudentID

Name PK, FK [SubjectCode
Address )
( Enrol

<] PK, FK |StudentlD Course
PK, FK [CourselD > | PK |[CourselD
L Name

Faculty




CSDL vi du 2

SupplyProduct
SID PID QUANTITY
S1 P1 500
S1 P2 400
S1 P4 100
S2 P3 250
S2 P4 50
S3 P1 300
S3 P2 350
S3 P6 200
S4 P1 10
S5 P2 200

Supplier
SID SNAME SIZE CITY
S1 | Dustin 100 London
S2 | Rusty 70 Paris
S3 | Lubber 120 London
S4 | M&M 60 NewYork
S5 | MBI 1000 NewOrlean
S6 | Panda 150 London
Product
PID PNAME COLOR
P1 Screw red
P2 Screw green
P3 Nut red
P4 Bolt blue
P5 Plier green
P6 Scissors blue




Pbat van dé: cac cau hoi

e Tim té€n cua cac sinh
vién nao sdbng G
Bundoora
— Tim cac b0 cua bang
Student co Suburb =
Bundoora

- Pua ra cac gia tri cua
thuoc tinh Name cua
cac bo nay

Student
StudentiD | Name Address
1108 Robert Kew
3936 Bundoora
8507 Bundoora
8452 Mary Balwyn




Cau hoi (tiép)

Student
N ; _ A StudentiD Name Address
e TIm cac sinh vién

daNngA!<y khoa hQC Co 3936 Glen Bundoora
ma so 113 8507 Norman Bundoora
— Tim cac gia tri , 8452 Mary Balwyn

StudentID trong bang  Enrol

Enrol co CourselD StudentlD | CourselD

tuong Ung la 113 3934 10]
- bua cic bo clia béng

Student co StudentID 8507 107

trong cac gia tri tim

thay & trén Course

CourselD | Name Faculty

101

MCS

CSCE




Phan loai cac ngon ng{ truy van

e Ngon ng{ dai sO
— 1 cau hoi = 1 tap cac phép toan trén cac quan

hé
= EALr)cjc bi€éu dién bdi moét bi€u thic dai s6 (quan
€

e Ngbn ng{r tinh toan vi tu
— 1 cau hoi = 1 mo ta cua cac b0 mong muodn
- Budc dac ta bdi mot vi tu ma cac bo phai thoa
man
— Phan biét 2 I6p:
e Ngon ngl tinh toan vi tu bién bd
e Nngdn ngl tinh toan vij tu bién mién



Ngon ng{ dai s6 quan hé




TOng quan

GOom cac phép toan tudng Ung vdGi cac
thao tac trén cac quan hé

MOi phép toan

- Pau vao: mot hay nhiéu quan hé

- Pau ra: mot quan hé i

Biéu thldc dai s6 quan hé = chudi cac
phép toan

K&t qud thuc hién mdt biéu thirc dai sd 13
mot quan hé

Pbugc cai dat trong phan I6n cac hé CSDL
hién nay
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Phan loai cac phep toan dai s6 quan hé

e Phép toan quan hé
— Phép chiéu (projection)
nep chon (selection)
nep két néi (join)
nep chia (division)
e Phép toan tap hap
— Phép hgp (union)
Phép giao (intersection)
- Pheép tru (difference)
Phép tich dé-cac (cartesian product)

U U U
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Phép toan tap hagp

e Dinh nghia: Quan hé kha hagp
-2 quan hé r va s dudc goi la kha hagp
néu chung dugdc xac dinh trén cung 1
mién gia tri
—r xac dinh trén D,x D, x...x D,
—-s xac dinh trén D’;x D', x..x D',
-> D, =D’ van=m
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Phep hap

e D/n: gom cac bo thuodc it nhat 1 trong 2

quan hé dau vao
e 2 quan hé dau vao phai la kha hgp
e CU phdp: R = R,UR,

R1 W,
Subjectl
Name Course
Systems BCS
Database BCS
Database MCS
Algebra MCS

R
R? > R2
Subject? (et aus Name Course
Systems BCS
Name Course Database BCS
DataMining | MCS g\/ Database MCS
Writing BCS Algebra MCS
DataMining MCS
Writing BCS




Phép giao

e D/n: gom cac bo thudc ca hai quan
hé dau vao
e Cu phap: R,NR,

R1 | N | R2| | >
2
Subject] Subject2
Name Course Name Course Ket qua

Systems BCS DataMining | MCS Name Course
Database | BCS || Database | MCs |EEmE>| Systems BCS
Database |  MCS Systems BCS Database | MCS

Algebra MCS Wrifing BCS
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Phép tru

e B/n: gobm cac bo thudéc quan hé thd nhat nhung
khong thudoc quan hé thd hai

— 2 quan hé phai la kha hgp
e Cu phap: R, |R,hodc R, - R,

R1
Subjectl
Name Course
Systems BCS
Database BCS
Database MCS
Algebra MCS

\

R2
Két qua
Name Course
Database BCS
Algebra MCS

R2
Subject?
Name Course
DataMining MCS
Database MCS
Systems BCS
Writing BCS
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Phép tich Bé-cac

e D/n: la két noi gila tung bo cua
quan hé thd nhat véi moi bd cua

quan hé thd hai
e Cuphap: R =R; xR,

>

< |IX I | X |I< [X|<[X
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Vi du phep tich Bé-cac

Student Sport

Id Name Suburb SportiD Sport

1108 | Robert Kew 05 Swimming

3936 Glen Bundoora 09 Dancing

8507 | Norman | Bundoora

8452 Mary Balwyn student_Sport
Id Name Suburb SportiD Sport
1108 Robert Kew 05 Swimming
1108 Robert Kew 09 Dancing
3936 Glen Bundoora 05 Swimming
3936 Glen Bundoora 09 Dancing
8507 | Norman | Bundoora 05 Swimming
8507 | Norman | Bundoora 09 Dancing
8452 Mary Balwyn 05 Swimming
8452 Mary Balwyn 09 Dancing
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Phép chieu

e D/n: Lua chon mot s6 thudc tinh tu mot quan hé.
e CU phép: HAI,A2,...(R)

< Vi du: dua ra d

C1/C2

C3|C4/C5

vien
Student
Id Name Suburb
1108 Robert Kew
3936 Glen Bundoora
8507 | Norman | Bundoora
8452 Mary Balwyn

-

anh sach tén cua tat ca

H vame (STUdENT)

| >

C2/C5

cac sinh

Name

Robert

Glen

Norman

Mary
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Phéep chon

e D/n: Lua chon cac bo trong mot quan hé
thoa man diéu kién cho trudc.
e Cu phap:

<condition> (

O

R1

R2

R)

R3

R2

>

R4

R3

e Vi du: dua ra danh sach nhirng sinh vién
song ¢ Bundoora

Student Jsuburbz'Buna’oomz' (S tuden 4 )

Id Name Suburb
1108 Robert Kew 1d Name | Suburb
3936 Glen | Bundoora > 3936 | Glen | Bundoora
8507 | Norman | Bundoora 8507 | Norman | Bundoora
8452 Mary Balwyn .




Phép chon - Diéu kién ?

e Diéu kién chon con goi la biéu th(rc
chon.

e Bi€u thiic chon F: moét td hgp logic
cua cac toan hang. Mo6i toan hang la
mot phép so sanh don gian gitra 2
bién la hai thudc tinh hoac gita 1
bién la 1 thudc tinh va 1 gia tri hang.
— Cac phép so sanh trong F: <, =, >,<, >, #
— Cac phép toan logic trong F: A, v, —
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Vi du: chon va chiéu

e Dua ra tén cua cac sinh vién song G

Bundoora

H Name (Gsuburb:'Bundoom'Student)

Name

Glen

Norman

Student
Id Name Suburb
1108 Robert Kew
3936 Glen Bundoora
8507 Norman Bundoora
8452 Mary Balwyn

21



Phép két n6i (join) 2 quan hérva s

Khai niém ghép bbé: u = (ay,..,a,);v=(by,..,b.,)
(ulv) — (all"lan/bll--lbm)

Phép két ndi 2 quan hé thuc chat la phép ghép cac
cap bo cua 2 quan hé thoa man 1 diéu kién nao do
trén chung.

Bi€u thic két ndi la phép hodi cia cac toan hang,
moOi toan hang la 1 phép so sanh don gian gilra 1
thuoc tinh cua quan hé r va 1 thuoc tinh cia quan
hé s.

Cu phép: R1 Dq<<cTi‘éu kién>> R2
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Phéep két ndi - Vi du:

e Dua ra danh sach cac sinh vién va
ma khoa hoc ma sinh vién do tham

gia: Student x,,_¢;p Enrol

Student Enrol
Id Name Suburb M SID | Course
1108 | Robert Kew esiD 3936 101
3936 Glen Bundoora 1108 113
8507 | Norman | Bundoora 8507 101
8452 Mary Balwyn
, SID Id Name Suburb | Course
Ket qua 1108 | 1108 | Robert | Kew 113
| > 3936 | 3936 | Glen Bundoora 101
8507 | 8507 | Norman | Bundoora 101
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Phép két nGi bang-két ndi tu nhién

e Dinh nghia: Neéu phep so sanh trong
diéu kién k&t ndoi la phép so sanh
bang thi két nGi goi 1a két ndi bang

e Dinh nghia: Phép két noi bang trén
cac thuoc tinh cung tén cua 2 quan
hé va sau khi két noi 1 thudc tinh
trong 1 cap thuoc tinh trung tén do
sé bi loai khoi quan hé két qua thi
phép két nbi goi la két noi tu nhiéen

e Cu phap phép két noi tu nhién: R, *
e

24



Phép két ndi tu nhién - Vi du:

Enrol
SID Course
3936 101
1108 113
8507 101

Takes
SID SNO
1108 21
1108 23
8507 23
8507 29

SID | SNO | Course
1108 | 21 113
1108 | 23 113
8507 | 23 101
8507 | 29 101

25




Vi du: chon, chiéu, két noi

e Dua ra tén cua cac sinh vién séng d@
Bundoora va ma khoa hoc ma sinh vién do
dang ky:

H Name,Course (GSuburbz'Bundoom'(Student [><]Id=SID Enl"Ol ))

Student

Enrol

Id Name Suburb
1108 | Robert Kew
3936 Glen Bundoora
8507 | Norman | Bundoora
8452 Mary Balwyn

SID Course
3936 101

1108 113
8507 101

Két qua

Name | Course
Glen 101

Norman 101
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Phép két ndi ngoai

e Phép két nbi ngoai trai

r

r

a
b
Cc

Vv

e Phép két nbdi ngoai phai

r

a
b
Cc

r

Vv

>

r

X

S

t

Y
Z

>

r

S

X
y
Z

t

>

(@R@N|V

HHES
| | [

N < X X
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Phép két nOi ngoai - Vi du:

e Dua ra danh sach cac sinh vién va ma
khoa hoc ma sinh vién d6 dang ky néu co

Student
Enrol
ID Name | Suburb SID | Course

1108 Robert Kew 3936 101

3936 Glen Bundoora 1108 113

8507 | Norman | Bundoora 3507 101

8452 Mary Balwyn

K&t qua ID Name Suburb | Course
1108 Robert Kew 113
> 3936 Glen Bundoora 101

8507 | Norman | Bundoora 101
8452 Mary Balwyn null 28




Phép chia

e Dinh nghia: Phép chia gilta 1 quan
hé r bac n va quan hé s bac m
(m<n) vGi s6 do quan hé cua s la tap
con cua so do quan hé cua r la mot
tap cac (n-m)-bo sao cho khi ghép
moi bo thudoc s vdoi t thi ta déu co
mot bo thuoc r

e Cliphdp: R =R, : R,

r +s=1t | ¥ v e85 = (tv)= r}
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Phép chia (ti€p)

X
> a
Z

e /i du: Bua ra mon hoc dugc day ¢
tat ca cac khoa hoc

O (T (o (o
< IX N < [ X

Subject Course B ,
Két qua
Name Course Course
Systems BCS . BCS > Name
Database BCS MCS Database

Database MCS
Algebra MCS
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Luyen tap

e Phép hap (Union)
rus=1{tltervtes;

Vi du:
A B C) s (A B C) ros=n (A
d B Gy B G 2h
d B G o Py G 2h
d B G d Pz o 2h
= B U R 2
dy Do G &y,




Luyen tap

e Phép giao (intersection)
rs={t|terantesg}

Vi dy. r A B OC s (A B C)
A by oy &l t]1 Cq
& by G a b oy
=l bE G2 iy bg ey
o bg ey
Ay bs G
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yén tap
LUYE

)
NE
tru’ (mi

e Phep

]
t£s
tlter A

=1

- 5

T

Vi du:

[ A

5 )

cly

cl
)
Lo
Lo
Lo

Cy
Cy
Lo
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Luyen tap
e Phép tich Bé - Cac (Cartesian Product)

rxs={t|t=1(a, a,.., ay, by, bz,....bg) Alay, @,..., ) er A(by, by,... by e}

Vi du:

F (A B C) s (D E ws=p (A B C D E
ar by 1 1 =2 =l o 1 1 =3
gy by 2 2 By & by 1 2 By
gy by 3 3 B &l o 1 3 B

o o) Z 1 =3
& s 2 2 By
o s 2 3 B
g o 3 1 =3
s o 3 2 By
g o 3 3 =

34



Luyen tap

e Phep chieéu (Projection)

[Hx@={tX][ter}

cl
c2

e X={A B Y={C)
CAE RS Tin: s B = sy(0)
a, by o
g D 91 D
dy Da G di b2
EIE :]2 EE dp 85
E|3 :]2 EE d3 o))
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Luyen tap

e Phép chon (Selection)
crn=1{t|ter AF{)=dung }

, r (A B Q)
Vl du EI“I b1 |:1
=l t'1 oy
g b oo
g2 b o
Ay bs s
Fpaall) =11 (A B C) Fpeat nc=c2ll) =Tz (A B C)
a, by oy 3, by o
4 Do Ca 4 Do Ca
oy Lo




Luyen tap

e Phep két nadi (join)
ri==Js={t|[t=UVv) ~us=r~ves~ F(t)=ding}

F
Vi du: Fr==J]s=k (A B C D E)
_ D _ F cly b1 1 T =2
F=(C =D} F =(C=D) A
r |{.-":"-. B [:]| c “:] E:' 2l t'1 T 3 =
5 . 1 __] Ay e 2 2 ey
1 1 e1 Ay b 23 ey
g2 Do 2 7 e a; by 3 3 e
= = 3 - g

r><]s=K (A B C D E
F a by 1T ey
Ay s 202 ey

as; Dz 3 3 ey 37



Luyen tap

e Két ndi tu nhién (natural join)

w1 *s(V)={tULV][t[U] = ¥ ~ t[V]< s}

p (4 B C) 9 (C D pkq=z (A B C
a by T & of T
a8 by T & of 1
a4y by 2 L &y )4 1

o or l
s i 2
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Luyen tap

2

e Phep chia (Division)
r +s=1t| ¥ ves=I(yvs

Vi du:

)
=y

LRI R L I N I S el

P = G R = O b — [T

Iy
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Bai tap

e Cho CSDL gom 3 quan hé sau: S(Cac hang cung
ung), P (cac mat hang), SP(cac su cung Ung).

S is#E SHAME STATUS CITY ) SPis# P#EOQTY)
=1 Smith 20 London =1 P10 300
=2 Jones 10 Faris =1 P2 200
=3  Black 3 Fars =1 P23 400

=2 P11 200
=2 P2 400
=3 P2 200
F{F# FPHAME COLOR WEIGHT CITY)
1 MUt e 12 London
2 Bolt qreen 17 Faris
F3 Screw blue 17 Fom

P4 Screw red 14 London 20



Yéu cau cua bai tap

e Biéu dién cdc truy van sau bdng dai sb

quan hé:

- Pua ra danh sach cac mat hang mau do

— Cho biét S# cua cac hang cung Ung mat hang
'P1' hodc 'P2'

— Liét ké S# cua cac hang cung Ung ca hai mat
hang 'P1' va 'P2'

- bua ra S# cua cac hang cung Ung it nhat mot
mat hang mau do

- Pbua ra S# cua cac hang cung Ung tat ca cac
mat hang.
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N\ = P 2 P

LGi giai cua bai tap

Duara danh sach cac mat hang mau doé;

f FCOLOR = fred “:J]'
Cho biét S# cla cac hdng cung tng mat hang 'P1' hoac 'P2"

[Tl opg = p1r v pp=p2(sF))
Ligt ké S# cla cac hang cung ng ca hal mat hang 'P1'va 'P2"
[Tcal apg = prlSP)) O TT el ?P#='Pz'(5|3”
Duara S# cla cac hang cung trng it nhat mdt mat hang mau do;
[Tga(oF * 7 COLOR - redtl )
Duara S# cla cac hang cung trng tat ca cac mat hang:
[TeppatsF) = TlpglF)
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Bai tap vé nha

e Cho cac quan hé sau:

Supplier

sid | sname | size city
ST | Dustin | 100 | London
S2 | Rusty /0 Paris
S3 | Lubber | 120 | London
Product

pid | pname | colour

P1 | Screw red

P2 | Screw | green

P3 Nut red

P4 Bolt blue

SupplyProduct

sid pid quantity
S1 P1 500

S1 P2 400

S1 P3 100
S2 P2 200
S3 P4 100
S2 P3 155
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Bai tap vé nha

e Biéu dién cac truy van sau bang biéu

thuc dai sO quan hé:

1) bua ra {sid,sname,size,city} cua cac
Supplier co tru sd tai London

2) Bbua ra {pname} cua tat ca cac mat
hang

3) bua ra {sid} cua cac Supplier cung
cap mat hang P1 hoac P2

4) bua ra {sname} cua cac Supplier cung
cap mat hang P3

5) Pua ra {sname} cua cac hang cung
U'ng it nhat mot mat hang mau do

44



Bai tap vé nha

6) bua ra {sid} cua cac hang cung Ung
tat ca cac mat hang mau do

7) BPua ra {sname} cua cac hang co cung
Urng mat hang mau do hoac mau xanh

8) bua ra {sname} cua cac hang cung
Ung it nhat mot mat hang mau do va it
nhat mét mat hang mau xanh

9) bua ra {sid} cua cac hang khong cung
U'ng mat hang nao
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Ngon ngu SQL




SQL (Structured Query Language)

1975: SEQUEL

— System-R

1976: SEQUEL2
1978/79: SQL

— System-R

e 1986: C
e 1989: C
e 1992: C
e 1996: C

huan SQL-86
huan SQL-89
Wuan

nuan SQL-96
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Cac thanh phan cua SQL

e Ngon ngi dinh nghia d{r liéu (Data Definition Language)
— Cau truc cac bang CSDL
— Cac moi lién hé cua di liéu
— Quy tac, rang buobc ap dat Ién dT liéu
® Ngén ngCr thao tac dU Iiéu (Qata Manipulation Language)
— Thém, xo0a, sua dir lieu trong CSDL
— Truy van dir liéu
e Ngbn ngi diéu khién d{ liéu (Data Control Language)
— Khai bao bao mat thong tin
- Quyén han cua ngudi dung trong khai thac CSDL

49



Ngon ngr dinh nghia dir lieu

e Cac thong tin dugc dinh nghia bao gom
- Sd do quan hé
— Ki€u dit liéu hay mién gid tri cua moi thudc
tinh
— Cac rang budc toan ven
— Céc chi s6 d6i v8i moi bang
—- Thong tin an toan va dy quyén d6i v8i moi
bang
— C&u trdc luu trir vat ly cia moi bang trén dia
> Dugc biéu dién bdi cac Iénh dinh nghia di

lieu
- 50



Quy udc dat tén va kiéu dir liéu

e Quy udGc dat tén
- 32 ky tu: chif cai, so, dau _
e Kiéu diI liéu (SQL-92)

— char(n)
— varchar(n)
- int
— smallint
- numeric(p,d)
- real, double
- float(n)
— date
- time

51



Cu phap

e Tao bang

CREATE TABLE tén-bang(
cot-1 kidu-dir-lieu-1 [NOT NULL], ...,
cot-2 kidu-dir-lieu-2 [NOT NULL], ...,

[CONSTRAINT tén-rang-buéc kiéu-rang-budc]
):
e X0a bang
DROP TABLE tén-bang



Tao bang - Vi du:

CREATE TABLE Supplier(
sid char(4) NOT NULL,
sname varchar(30) NOT NULL,
size smallint,
city varchar(20),
CONSTRAINT KhoachinhS primary key(sid)

);
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Tao bang - Vi du (tiép)

CREATE TABLE Product(
pid char(4) NOT NULL,
pname varchar(30) NOT NULL,
colour char(8),
weight int,
city varchar(20),
CONSTRAINT KhoachinhP primary key(pid)

);
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Tao bang - Vi du (tiép)

CREATE TABLE SupplyProduct(
sid char(4) NOT NULL,
pid char(4) NOT NULL,
quantity smallint,
primary key(sid,pid),
foreign key(sid) references Supplier(sid),
foreign key(pid) references Product(pid),
check(quantity >0)

);
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Kiéu rang budc

e Rang buoc toan ven (RBTV) V€ gia
tri mién
CONSTRAINT <tén rang budc>
CHECK <diéu kién>

e RBTV vé khoa ngoai hay phu thuoc
ton tai
CONSTRAINT <tén rang buoc>
FOREIGN KEY (fk,) REFERENCES tén-bang(k,);
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Thém/xo0a/su’a cOt cua cac bang

e Thém
ALTER TABLE <tén bang>
ADD <tén cot> <kiéu dir lieu> [NOT NULL];

e X043
ALTER TABLE <tén bang>
DROP COLUMN <tén céot>;

e SUa
ALTER TABLE <tén bang>
ALTER COLUMN <tén cbt> <kiéu dir liéu méi>;
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Vi du:

e ALTER TABLE SupplyProduct
ADD price real NOT NULL:

e ALTER TABLE SupplyProduct
DROP COLUMN price;

e ALTER TABLE Supplier
ALTER COLUMN sname varchar(20);
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Thém/x0a cac rang buoc

e Thém
ALTER TABLE <tén bang>

ADD CONSTRAINT <tén rang buoc>
<kiéu rang buoc>

e X0a
ALTER TABLE <tén bang>
DROP CONSTRAINT <tén rang budc>

59



Ngon ng{ truy van di lieu

e CU phap cau lIénh SQL.:

SELECT [DISTINCT] <DS cdt>|*|<Biéu thirc>|<Ham TV>
FROM <DS bang>

'WHERE <Piéu kién tim ki€m>]

‘GROUP BY <DS cot> [HAVING <biéu kién>]]

'ORDER BY <Danh séch cdt> [ASC | DESC]]

'UNION |INTERSECT| MINUS <Cau truy van khac>]
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Truy van khong dieu kién
trén mot bang

e Tim thong tin tu cac cot cua bang
> SELECT <DS cot>
FROM <Tén bang>;
»SELECT *
FROM <Tén bang>;

e \idu
SELECT Name
FROM Student;

Student
Id Name Suburb H o (Student) Name
1108 Robert Kew | > Robert
3936 Glen Bundoora Glen
8507 Robert | Bundoora Mary
8452 Mary Balwyn




Truy van khéng diéu kién trén mot bang
MOt sO vi du khac:

Pua ra tén cua cac mat hang
SELECT pname FROM Product;

Pua ra tén khac nhau cua cac mat hang

SELECT DISTINCT pname

FROM Product;

Pua ra toan bd thong tin vé cac hang cung Ung
SELECT * FROM Supplier;

Pua ra ma s6 hang cung Ung, ma mat hang dugc
cung Ung va 10 lan sO lugng mat hang da dugc
cung Ung

SELECT sid, pid, quantity*10

FROM SupplyProduct;
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Truy van co dieu kién trén 1 bang

e Chon cac ban ghi (dong)

SELECT <DS cot>
FROM <Tén bang>
WHERE <biéu kién fim kiém>
e \idu
SELECT *
FROM Student
WHERE Suburb="Bundoora’;
Student
Id Name Suburb | suburb=Bundoora' (StUdeENT)
1108 Robert Kew > Id Name Suburb
3936 Glen | Bundoora 3936 Glen | Bundoora
8507 Robert | Bundoora 8507 | Robert | Bundoora
8452 Mary Balwyn 63




Truy van co diéu kién trén 1 bang
MOt sO vi du khac:

e Dua ra tén cua cac hang cung Ung co
tru sd tai London
SELECT sname FROM Supplier
WHERE city = 'London’;

e DuUa ra ma sO va tén cua cac hang
cung Ung nam & London va co6 sO
nhan vién I6n han 75
SELECT sid, sname FROM Supplier
WHERE city = 'London' AND size > 75;
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Bi€u dién diéu kién lua chon

e Cac phép toan quan hé: =, 1=, <, >, <=, >=
e Cac phép toan logic: NOT, AND, OR

e Phép toan pham vi: BETWEEN, IN, LIKE
— Kiéu dir liéu sb
e attfr BETWEEN vall AND val2 (< (aftr>=vall) and
(attr<=val2) )
e attrIN (vall, val2, ...) (< (attr=vall) or (attr=val2) or ... )
- Kiéu di liéu xau
e LIKE: s dung ddi sdnh mau xau véi cac ky tu thay
thé cho 1 ky tu bat ky (_, ?), thay thé cho 1 xau ky
tu bat ky (*, %)

(PostGreSQL su dung dau % va dau _ ) 65



Bi€éu dién diéu kién lua chon -
Vi du:

e PDua ra thong tin cua cac hang cung Ung co so
nhan vién trong khoang tu 100 dé€n 150
SELECT * FROM Supplier
WHERE size BETWEEN 100 AND 150;
e Dua ra ma sO0 cua hang cung Ung mat hang P1
hoac P2
— Cach 1:
SELECT sid FROM SupplyProduct
WHERE pid = 'P1' OR pid = 'P2';
— Cach 2:
SELECT sid FROM SupplyProduct
WHERE pid IN ('P1', 'P2");
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Bi€éu dién diéu kién lua chon -
Vi du (tiép)

e Dua ra thong tin cua hang san xuat
cO tru sg@ dat tai thanh pho bat dau
bang chir New
SELECT * FROM Supplier
WHERE city LIKE 'New%';

New York, New Jersey, New Mexico, New Hampshire
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Loai tru cac ban ghi trung nhau

e TU khoa

SELECT DISTINCT <DS cot>
FROM <DS bang>

e Vi du: dua ra danh sach tén cac khoa
(Dept) tuong ung vai cac khoa hoc
(Course). MOi gia tri chi hién thi mot
lan
SELECT DISTINCT Dept
FROM Course
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Truy van co st dung phép toan doi tén

e SQL cho phép ddi tén cadc bang va cac cot
trong mot cau truy van (sau ménh de
SELECT va FROM) su dung cau truc:

e <tén cli> AS <tén mdi>

-Pua ra tén va soO nhan vién cua cac hang
cung Ung G Paris
SELECT sname AS HangOParis, size AS SoNhanVien
FROM Supplier
WHERE city = 'Paris’;
SELECT SID , Stud.Name as SName,
Sub.Name as Subject
FROM Student as Stud,Takes,
Subject as Sub

WHERE  (Id=SID) and (SNO = No) 69



Truy van phutc tap trén nhiéu bang

e Diéu kién két noi
SELECT <DS cot>
FROM  <DS bang>
WHERE <bDiéu kién tim kiém>
e Vi du: dua ra danh sach ma sinh vién (Id),
tén sinh vién éNome), thanh pho (Suburb),
ma khoa hoc (Course) ma cac sinh vién da
dang ky
SELECT Id, Name, Suburb, Course
FROM  Student, Enrol
WHERE 1d=SID;
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K&t noi tu nhién

SELECT <DS cot>
FROM A, B, C
WHERE A.CotX = B.CotX AND B.CotY = C.CotY

SELECT <DS cot>
FROM A NATURAL JOIN B NATURAL JOIN C
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KE&t noi hai bang

Két noi ngoai trai
SELECT <DS c6t>
FROM A LEFT JOIN B
ON A.Key = B.Key

K&t noi ngoai trai
SELECT <DS co6t>
FROM A LEFT JOIN B
ON A.Key = B.Key
WHERE B.Key IS NULL
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KEt nbi hai bang

Két n6i ngoai phai
SELECT <DS c6t>
FROM A RIGHT JOIN B
ON A.Key = B.Key

Két ndi ngoai phai
SELECT <DS cot>
FROM A RIGHT JOIN B
ON A.Key = B.Key
WHERE A.Key IS NULL
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KE&t noi hai bang

Két ndi trong
SELECT <DS co6t>
FROM A INNER JOIN B
ON A.Key = B.Key

Két noi OUTER JOIN
SELECT <DS co6t>

FROM A FULL OUTER JOIN B
ON A.Key = B.Key

WHERE A.Key IS NULL OR
B.Key IS NULL

Két noi OUTER JOIN
SELECT <DS c6t>

FROM A FULL OUTER JOIN B
ON A.Key = B.Key
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Truy van phuc tap trén nhiéu bang
Mot sO vi du khac:

e Dua ra tén cua hang cdé cung Ung mat
hang P1
SELECT sname
FROM Supplier S, SupplyProduct SP
WHERE S.sid = SP.sid AND SP.pid = 'P1';
e Pua ra tén va ma s6 cua hang cung Ung it
nhat mot mat hang mau do
SELECT sname, S.sid
FROM Supplier S, SupplyProduct SP, Product P

WHERE S.sid = SP.sid AND P.pid = SP.pid AND
P.colour = 'red";
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Tim ki€m co sap x€p

e Sap x€p cac ban ghi két qua theo mot thur
tu cho trudc
SELECT <DS coét>
FROM <DS bang>
[WHERE  <biéu kién fim kiem>]
ORDER BY <DS cbét> [ASC | DESC]
e Vi du: dua ra danh sach tén cac sinh vién
theo thU tu tang dan
SELECT Name

FROM Student
ORDER BY Name ASC
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Phan nhom cac ban ghi két qua

e Phan nhom cac ban ghi két qua theo gia tri cua 1
hoac nhiéu thuoc tinh

SELECT <DS cot>
FROM <DS bang>
[WHERE <biéu kién tfim kiém>]

[GROUP BY <DS cot>]

e COt dugc chi ra trong ménh dé GroupBy dugc su
dung lam cd s& dé chia nhom. COt nay ciling bat
budc phai dudc chi ra trong ménh dé Select

e Vi du dua ra tén cac sinh vién nhom theo thanh
phd cua sinh vién do

SELECT Suburb, Name SELECT Suburb, Count(Id)
FROM Student FROM Student
GROUP BY Suburb GROUP BY Suburb
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Piéu kién hién thi cac ban ghi két qua

e Lua chon cac ban ghi két qua dé hién thi

SELECT <DS cot>
FROM <DS bang>
[WHERE <Ppiéu kién tim kiém>]

GROUP BY <Ds cot> HAVING <biéu kien>

e Vi du: dua ra tén cac thanh pho c6 nhiéu hon
3 sinh vién

SELECT Suburb, COUNT(ID)
FROM  Student
GROUP BY Suburb

HAVING COUNT(ID) >3

78



Cac phép toan tap hagp:
UNION, MINUS, INTERSECT

e Vi du: dua ra danh sach tén cac mon hoc khong

co sinh vién nao tham du
SELECT DISTINCT Subject.Name
FROM Subject
MINUS
SELECT DISTINCT Subject.Name
FROM Student, Takes, Subject
WHERE Student.ld = Takes.SID and Takes.SNO = Subject.No

e Tim sid cua hang cung ung dong thadi 2 mat hang

P1 va P2

SELECT sid FROM SupplyProduct WHERE pid = 'P1’
INTERSECT

SELECT sid FROM SupplyProduct WHERE pid = ‘P2’

e Tim ma sO cua hang khong cung ’ng mat hang

nao
SELECT sid FROM Supplier
MINUS

SELECT sid FROM SupplyProduct 29



Cac cau truy van léng nhau

e La trudng hgp cac cau truy van (con) dugc viéet
long nhau

e Thudng dugc sir dung dé
- Kiém tra thanh vién tap hap ( )

— So sanh tap hap (
)

e vd:SELECT *
FROM Supplier
WHERE SIZE>=ALL(SELECT SIZE FROM Supplier);

~ Kiém tra cdc bang rong ( hodc )
e Cac truy van con long nhau thdng qua ménh dé
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Cac cau truy van long nhau (tiép)

e Kiém tra thanh vién tap hgp vdi IN

va NOT IN:

-Pua ra ma so cua cac hang cung Ung
dong thdi 2 mat hang P1 va P2:

SELECT DISTINCT sid FROM SupplyProduct

WHERE pid = 'P1' AND sid IN (SELECT sid FROM
SupplyProduct SP2 WHERE SP2.pid = 'P2');

-Pua ra sid cua cac hang khéng cung
Ung mat hang P3:

SELECT sid FROM SupplyProduct

WHERE sid NOT IN (SELECT sid From
SupplyProduct SP2 WHERE SP2.pid = 'P3");
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Cac cau truy van long nhau (tiép)

e So sanh tap hgp: Su dung cac phep toan <,>,
>= <=,=,I= (<>) kem voi cac menh de ANY va
ALL
- Dﬁl’g ra tén cua cac hang co s6 nhan vién dong

nhat:

SELECT sname FROM Supplier

WHERE size >= ALL(SELECT size FROM Supplier)

- Bua ra sid cua _hang cung Ung mot mat hang
vGi so lugng bang it nhat 1 trong so lugng cac
mat hang dugdc cung ung bagi S2

SELECT sid FROM SupplyProduct

WHERE sid = 'S2' AND quantity = ANY(SELECT
gsuzaa'g\tity FROM SupplyProduct SP2 WHERE SP2.sid =
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Cac cau truy van long nhau (tiép)

e Kiém tra tap hgp rong vdi EXISTS va

NOT EXISTS

— EXISTS(cau truy van con): nhan gia tri
dung khi cau truy van con cho ra két
qua la mot quan hé khac rong

- NOT EXISTS(cau truy van con): nhan
gia tri dung khi cau truy van con cho ra
két qua la mot quan hé rong
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Cac cau truy van long nhau (tiép)

e PDua ra thong tin cua cac nha cung cap da
cung Ung it nhat mot mat hang
SELECT * FROM Supplier S
WHERE EXISTS (SELECT sid FROM

SupplyProduct SP WHERE S.sid = SP.sid);

e Dua ra thdong tin cua cac nha cung cap
khéng cung &'ng mat hang nao
SELECT * FROM Supplier S

WHERE NOT EXISTS (SELECT * FROM
SupplyProduct SP WHERE S.sid = SP.sid);
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Cac ham thu vién

e Ham tinh toan trén nhom cac ban ghi
- MAX/MIN
- SUM
- AVG
— COUNT
e Ham tinh toan trén ban ghi
- Ham toan hoc: ABS, SQRT, LOG, EXP, SIGN,
ROUND
- Ham x{r ly xau ky tu: LEN, LEFT, RIGHT, MID

- Ham xu ly thai gian: DATE, DAY, MONTH,
YEAR, HOUR, MINUTE, SECOND

— Ham chuyén doi ki€u gid tri: FORMAT

85



SQL Server
SELECT * FROM GiangVien

WHERE DATEPART(year, GETDATE()) -
DATEPART(year, NgaySinh) > 40

PostGreSQL
SELECT * FROM "GiangVien"

WHERE date_part('year', current_date) -
date_part('year',"NgaySinh")>40
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MOt sO vi du vdi cac ham thu vién

e CO bao nhiéu mat hang khac nhau dugc cung Ung
SELECT COUNT(DISTINCT pid)
FROM SupplyProduct;

e C6 tong cdng bao nhiéu nhén vién lam cho cac
hang ¢ Paris
SELECT SUM(size) FROM Supplier
WHERE city = 'Paris';

e Dua ra so lugng mat hang trung binh ma hang
S1 cung Ung
SELECT AVG(quantity)

FROM SupplyProduct
WHERE sid = 'S1';
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MOt sO truy van phuc tap

Pua ra tén cla hdng S1 va tong s6 lugng cac mat hang ma hang dé
cung Ung

SELECT sname, SUM(quantity)

FROM Supplier S, SupplyProduct SP

WHERE S.sid = SP.sid AND S.sid = 'S1’

GROUP BY sname;

Pua ra ma s6 cac hang cung Ung va sO lugng trung binh cac mat
hang dugdc cung Ung bdi tung hang
SELECT sid, AVG(quantity) FROM SupplyProduct
GROUP BY sid;
Pua ra ma s6 cac hang cung U’ng ma s lugng mat hang trung
binh dudc cung cap bdi hang do la trong khoang tu 75 dén 100
SELECT sid, AVG(quantity) FROM SupplyProduct
GROUP BY sid HAVING AVG(quantity) BETWEEN 75 AND 100
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Thém ban ghi vao bang

»>INSERT INTO table[(coll,col2,...)]
VALUES (expl,exp2,...)
»>INSERT INTO table[(coll,col2,...)]
SELECT coll,col2, ...
FROM tabl, tab?2, ...
WHERE <dieu_kien>
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Thém ban ghi vao bang (tiép)

- Vi du

»INSERT INTO Student  VALUES
('1179",'Jane’,'California’);

»>INSERT INTO Student(ld, Name, Suburb)
VALUES ('1180','David','NewYork');

»INSERT INTO Student
VALUES (‘Mary','118’

"(Name, |d, Suburb)
' Texas');

»>INSERT INTO Student

(Id, Name, Suburb)

VALUES ('1182','John’,'Ohio’),

('1183,'Tom’,'Georgi

a'),

('1184','Declan’,'Arizonad’);
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X0a ban ghi trong bang

DELETE FROM <Tén bang>
WHERE <biéu kién xoa>;

o Vi du:
DELETE FROM SupplyProduct
WHERE sid = 'S4';
DELETE FROM Student
WHERE Suburb = 'Indiana’;
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Sua dir lieu trong bang

UPDATE <tén bang>
SET (<Tén cot> = Gia tri mai, ...)
[WHERE <Diéu kién stra doi>];

e \idu:
— Ha3ng S1 chuyén téi Milan
UPDATE Supplier
SET city = 'Milan’
WHERE sid = 'S1":
— Tat ca cac mat hang dudc cung cap vdi sO lugng nho hon
100 déu tang sO lugng Ién 1.5 lan
UPDATE SupplyProduct
SET quantity = quantity * 1.5

WHERE quantity < 100; o






Loi hay y dep

"Ngudi kém thoéng minh nhung say
sua v4i cong Vviéc, tieEn manh va xa
hon ngudi cuc thong minh ma lanh
dam vGi cong viec".

J. Deval
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